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petit mal 


triad 


@ As short a time ago as 1945, the thousands of youngsters with 
petit mal had little more to go on than the hope that someday they 
might outgrow their affliction. One year later, there was hope plus 
TRIDIONE, a dramatic new anticonvulsant. And since 1949, there has been 
hope plus TRIDIONE—plus PARADIONE. Now a high percentage of 
seizure-restricted children can expect to live happy, normal lives. 
TRIDIONE and its homologue, PARADIONE, were discovered and 
developed by Abbott research. Long, exacting clinical study has shown 
each drug wondrously effective in the symptomatic control of petit mal, 
myoclonic jerks and akinetic seizures. With this encouraging note: 
in many instances one drug will prove helpful where the other 
has failed—giving you a powerful alternative in treating 
the petit mal triad. All pharmacies have TRIDIONE and PARADIONE 
in tablets, capsules and solutions. 
Please see the literature before administering either drug, 
however, as there are certain techniques, precautions which 


must be observed. Why not write us, now? Abbott 
Abbott Laboratories, North Chicago, Illinois. 


Tridione Paradione 


(Trimethadione, Abbott) (Paramethadione, Abbott) 
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DECAMETHONIUM BROMIDE (C 10) INJECTION 


‘Syncurine’ is a NEW skeletal muscle relaxant with 
practical advantages in surgery and during electric shock 
therapy. 


does not induce spasm of the bronchi or larynx because it does 
not release histamine-like substances . . . absence of such spasm 
eliminates a common hindrance to endotracheal intubation. 


effect is more easily controlled than that of curare derivatives be- 
cause it is rapidly eliminated. The timing of its action is such that 
it may be used to facilitate peritoneal closing “with the assurance 
that adequate spontaneous respiration will be present by the time 
the operation has been completed.” 


Detailed information as to dosage will be sent on request, or it can 
be obtained from the package circular. 


“‘Syncurine’ administration requires the skillful judgment of the 
trained anesthetist. In case of respiratory depression from over- 
dosage, controlled or artificial respiration is essential and ade- 
quate. 


“Syncurine’ brand Decamethonium Bromide (C 10) Injection 
10 cc. rubber-capped vials containing 1 mg. per cc. 
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A JANUARY 1951 PUBLICATION 


ANATOMY 
Nervous SYSTEM 


By OLOF LARSELL, Ph.D., Sc.D., Professor and Head, 
Department of Anatomy, University of Oregon Medical School. 


With Introduction by A. T. RASMUSSEN, Ph.D. 


In this new edition the author has completely reorganized, rewritten and revised 
his text to present a systematic coverage of the subject. Functional aspects are 
emphasized throughout and results, experimental and clinical, of the most recent 
studies are included. 


The gross anatomy, embryology and histology of th: nervous system are covered 
in the first five chapters to introduce the nervous mechanism as an anatomical 
and functional unit of the body. This eliminates the need of constant references 
to textbooks of anatomy, embryology and histology previously studied. 


The remainder of the book deals fully with the minute anatomy of the sub- 
divisions of the nervous system and their fiber tracts. Results of the experimental 
methods of the neurophysiologist, especially oscillography, have been included 
to elucidate or give significance to structure and to functional pathways. 


A chapter on the blood supply of the brain and spinal cord has been included 
because of its importance in understanding many of the neurological lesions 
encountered in clinics and hospitals. 


All illustrations and diagrams are inserted as close as possible to the corre- 
sponding text matter to permit ready visualization of the functional connections. 
In his Introduction, A. T. Rasmussen refers to the fact that in no other of the 
medical sciences is it more urgent to interpret structures in the light of the 
role they play and says, “The amalgamation of form and function permeates this 
entire text; nor has the clinical application been ignored.” 


540 PAGES * 382 ILLUSTRATIONS *  2ND EDITION * $8.00 
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REITER 
ELECTROSTIMULATORS 


The Reiter Electrostimulators provide therapeutic 
effect by means of specific LOW CURRENTS. } 


MODEL CW46J 
for entire range of convulsive therapy 


Using unidirectional currents, the Reiter Electro..timulators have been 
developed to produce a soft, smooth-appearing and feeling convulsion 
with from 3 to 20 milliamperes as required by the individual patient. 

> All undesirable side effects of the convulsion are greatly minimized, 
avoiding memory defect, physical thrust, apnea, etc. A single attendant 
is adequate. 


MODEL CW47 
for nonconvulsive prolonged stimulative therapy 
for combined convulsive therapy and stimulative therapy 
for stimulative therapy and respiratory problems as in barbiturate coma 


MODEL RC47 


for pronloged deep coma therapy 


MODEL VA47 
for stimulative therapy and respiratory problems as in barbiturate coma 
(Designed specially for General Hospital respiratory problems) 


ALL MODELS EQUIPPED WITH 
SPECIAL ELECTRODES WHICH REQUIRE NO JELLY 


Each model housed in a handsome, portable walnut cabinet which is 
reasonably lightweight. Operated from ordinary house current of 115 
volts AC. The following types of electrodes are available: 


Head-band of latex rubber with button type electrodes. 

Hand-band of latex rubber with button type electrodes. 

Plastic handle and cord set with small button-type electrodes. 
, Each model fully supplied with appropriate electrodes. 
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Dear Reader: 


S PRESIDENT of the American Academy of Neurology, it is 
A my privilege and pleasure to be the first to extend a 
welcome to all readers of this new journal, the first in the 
United States devoted exclusively to the most important sub- 
ject of neurology. 

Properly defined, neurology refers to that portion of medicine 
which deals with the diagnosis and treatment of symptoms and 
diseases related to or involving the nervous system. When one 
considers the many components of the nervous system, its im- 
portance to the adequate functioning of the individual as a 
whole as well as the separate organ systems, and the numerous 
common illnesses that are due to disturbed nervous system 
function, it soon becomes apparent that an adequate knowledge 
of neurology is urgent if one is to practice good medicine. Many 
illnesses seen daily by the physician implicate the nervous sys- 
tem either primarily or as an associated involvement and must 
be considered in the evaluation of patients, not only for diagnosis 
but also for prognosis and therapy. Thus, neurology must not 
be considered an unusually complicated, highly developed diag- 
nostic specialty which is beyond the scope of the average general 
practitioner. It must be accepted as an integral part of the 
therapeutic program of the general field of medicine. 

The American Academy of Neurology has felt for some time 
a need to stimulate more interest on the part of the medical pro- 
fession in the field of nervous system disorders and to emphasize 
to them its importance. The treatment program for diseases of 
the nervous system has been expanding very rapidly, and it is 
imperative to have a means of communicating new therapeutic 
procedures to the entire medical profession. It was felt that such 
information could be conveyed best through a journal dedicated 
to the dynamic aspects of neurology. This journal, directed to- 
ward emphasizing the clinical aspects of this field in all its 
phases, would bring to the profession practical articles on diag- 
nosis and reviews on all phases of current therapy. 

With this in mind, the American Academy of Neurology 
presents its new journal, Neuro.ocy, with the hope that it will 
help American neurology take its proper place among the medi- 
cal specialties, and stimulate better training, teaching, diagnosis 
and treatment in this field in the interest of better medicine and 
with greater benefit to the American public. 


A. B. Baxer, M.D. 
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“...the only drug we have seen 
that allays anxiety without 
_ clouding consciousness” 


J.A.M.A, 140:672 (June 25) 1949 


Tolserol (Squibb Mephenesin) 


@ to alleviate pronounced anxiety and tension 
e as an adjunct in the treatment of chronic alcoholics 


DOSAGE 

In anxiety tension states: 

As little as 0.5 Gm., given orally every few hours, has pro- 
duced a good response. However, for optimum effect, 0.75 


Gm. or more is given several times a day. 


As an adjunct in th treatment 

of chronic alcoholics: 

As much as 3 Gm. orally every four hours has been found 
useful in the acute stage. This dosage is reduced when the 
patient becomes more manageable. (If Tolserol is given too 
soon after the patient drank alcohol, the toxic effect of the 
aicohol may be potentiated. For this reason, Tolserol should 
not be administered until six hours have elapsed since the 
patient drank alcohol.) 


Tabiets, 0.5 Gm., 0.25 Gm.; Capsules, 0.25 Gm.; 
Elixir, 0.1 Gm, per cc.; Solution, 2% (int ) 


"Tolserol seus 


SQUIBB 1. rirta aveNvE, NEW YORK 22, NEW YORK 
MANUFACTURING CHEMISTS TO THK MEDICAL PROFESSION SINCE 1868 
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The Past, Present and Future of Neurology 
in the United States 


Pearce Bailey, M.D. 
Washington, D. C. 


AN INTERPRETATION of important trends in the checkered past of Ameri- 
can neurology is not a simple task. The problem springs from the fact that 
a good history of neurology never has been written. We have biographies 
of eminent neurologists which do not give the story of their times; we have 
accounts of important neurological discoveries which do not reflect the 
philosophic trends leading to their creation; and we have jumbled histories 
of neurology so confused with the history of psychiatry that it is difficult 
to identify one from the other. American neurology needs a Voltaire to 
interpret the meaning of its saga. 

It seems surprising that no comprehensive longitudinal account has 
been given of the specialty devoted to study of the most central and per- 
haps the master tissue of ii:e body and personality. This is less surprising, 
however, when one realizes that American neurology never has attained an 
unchallenged professional autoiomy as a medical specialty. Continually 
vacillating as a satellite between internal medicine and psychiatry, neu- 
rology has had only partial glimpses of true autonomy. In fact, a struggle 
for a position of independence in the medical hierarchy appears to be the 
dynamic theme underlying the real story of American neurology. Let us 
briefly trace this principle during the various historical periods of neu- 
rology in order to evaluate it in terms of the present status and the future 
of neurology. 


THE EARLY PERIOD (1862-1880) 


The years from 1862 to 1880 may be regarded as the cradling period of 
American neurology, which was born during the Civil War. Many general 
practitioners who served in the army medical departments emerged as 
practicing neurologists. Conspicuous among them was William A. Ham- 
mond (1828-1900), who was appointed Surgeon-General of the United 


From the department of neurology, George- Read at the first interim meeting of the 
town University. American Academy of Neurology, Cincinnati, 
Ohio, April 14, 1950. 
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States Army, and S. Weir Mitchell (1829-1914) , who operated a hospital 
for nervous diseases in Philadelphia (1862) .The team of Hammond and 
Mitchell virtually placed neurology on the medical map of the United 
States, and they were towers of strength in its early growth. 

The then new and rigorous neurologic enterprise began to sparkle in 
its activity, and superior medical minds were attracted to its ranks. The 
New York Neurological Society was founded in 1872 by a distinguished 
group, and three years later the American Neurological Association held 
its first meeting. The Journal of Nervous and Mental Disease, founded in 
1874, provided an official organ of expression. During this period American 
neurologists had formed a solid nucleus for the expansion of their discipline 
within the framework of internal medicine, and they occupied a position 
of high prestige and influence among the medical intelligentsia. 

At this time also the neurologists dabbled somewhat in psychiatry, but 
they remained aloof and independent of the institutional psychiatrists, 
or alienists as they were then called. Few of these neurologists were in- 
clined to formulate a psychopathology. The early efforts of George M. 
Beard, who coined the term “neuresthenia”, to establish a medical psy- 
chology were resisted—often with sarcasm.’ After Beard presented his 
first paper at the second meeting of the American Neurological Associa- 
tion, W. A. Hammond remarked: “If the doctrine advanced by Dr. Beard 
was to be accepted, he (Beard) should feel like throwing his diploma 
away and following the theologians.” Even J. J. Putnam, who later ac- 
cepted most of the tenets of psychoanalysis, stated that he regarded 
“Beard’s experiments as unscientific, because the emotions could not be 
isolated.” 

Briefly stated, the neurologists of this nascent period remained more 
or less anchored to internal medicine, for they were all products of medical 
wards. However, they functioned independently of psychiatry and had 
sown potent seeds for the development of neurology as a distinct medical 
specialty at the time when medical specialties were to be formed—at the 
beginning of the twentieth century. 


THE SECOND PERIOD (1880-1900) 


This period in the history of neurology is noted for: 1) addition of 
new members and fresh talent to the neurologic fold; 2) precision of a 
definite methodology in American neurology; and 3) gravitation of neu- 
rology from its original attachment to internal medicine more in the 
direction of psychiatry. 

Many physicians of high intellectual calibre became neurologists during 
this era, as reflected by the fact that the possible membership of the 
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American Neurological Association doubled in 1887.‘ During this expan- 
sion, American neurology also had more precisely defined its methodology. 
Though modern neurology began with the. work of Romberg (1840) and 
his followers, the early American school showed more clearly the influence 
of the neurologists of France, Cruveilhier, Vulpian, Duchenne of Boulogne, 
and Charcot and his pupils, whose methods were essentially morphologic 
being deeply rooted in structure. Following the lead of the French, Ameri- 
can neurologists formulated a structural approach, emphasizing the de- 
scription of distinct clinico-anatomical syndromes and giving less con- 
sideration to the problem of a disturbed physiology of the organism as a 
whole. They were becoming erudite diagnosticians of specific syndromes, 


but were paying little heed to the promulgation of a therapeutic program 
for their patients. 


Another feature of the second period was the closer identification of 
neurologists with the study and practice of psychiatry. In 1883 two sys- 
tematic treatises on mental disorders, the first to appear in the United 
States since Benjamin Rush’s “Medical Inquiries and Observations upon 
the Diseases of the Mind,” were written by neurologists—William A. 
Hammond and E. C. Spitka. This march into psychiatry was by the 
strictly organic route of neuroanatomy and neuropathology, originally 
sponsored by Griesinger and Meynert in Europe and championed in this 
country first by Spitka and later by Jacoby.* 

The advance of neurologists into psychiatric practice largely took the 
form of a critical attack on the institutional psychiatrists for the latter’s 
alleged isolationism, lack of research and hospital abuses. The most 
scathing indictment came from S. Weir Mitchell in 1894 in an address 
delivered at the fiftieth annual meeting of the American Medico-Psycho- 
logical Association, later to become the American Psychiatric Association 
in 1921. The predominant position of neurologists in the practice of psy- 
chiatry at that time was accepted both by organized medicine and the lay 
public. At the end of the nineteenth century a psychiatrist almost had to 
be a neurologist to be respectable. 


Thus, at the end of its second period of development, American neu- 
rology was approaching closely the highest peak of autonomy it was ever 
to attain. On the one hand it had formed a small but powerful group 
functioning independently within the framework of internal medicine, 
and on the other it had assumed a function of leadership and prestige in 
the teaching and practice of psychiatry. But, as we shall see later, it 


lacked essential prerequisites for true professional autonomy as a medical 
specialty. 
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THE THIRD PERIOD (1900-1917) 

Neurology during the third period of its history in the United States 
was stimulated by new methodologies in its own field and by further 
expansion into the domain of psychiatry, but this time by a psychological 
rather than an organic approach. A fresh impetus was given in a new 
methodologic direction by the imprint left by Hughlings Jackson’s con- 
cept of levels (1898) and by the work of Sherrington (1906), which re- 
vealed an immense potential for the investigation of the physiologic 
and dynamic functions of the nervous system. 

Notable contributions were made to the neuron theory; to cortical 
localization in general and aphasia in particular; to vascular syndromes, 
especially the syndrome associated with occlusion of the posterior inferior 
cerebellar artery; to focal epilepsy; and to the structure and function of 
the endocrine glands. Significant during this period was an elucidation of 
the problem of neurosyphilis. The discovery of a specific test by Wasser- 
mann (1906), the introduction of arsphenamine by Ehrlich (1910), and 
most of all the discovery by Moore and Noguchi (1911) of the presence 
of spirochetes in the brains of paretics enabled neurologists, through their 
clinicopathological studies, to identify tabes dorsalis and general paresis 
as syphilitic diseases. Furthermore, it presented them with a large group 
of patients to treat therapeutically if they cared to do so. The work of 
von Economo (1917) and the epidemic of encephalitis lethargica opened 
still another field for investigation. 

During this period, also, neurologists again approached psychiatry, 
not by the organic route as previously, but by way of psychopathology 
influenced by the adept presentations of J. J. Putnam, Dana, Morton 
Prince, and Jelliffe. Putnam* was the neurologic spokesman for psycho- 
analysis; Dana* advocated that neurology expand in the direction of 
psychology and sociology; Morton Prince® conceived the future of neu- 
rology as an investigation of the subconscious; and Jelliffe, the prin- 
cipal neurological commentator of his day, spoke of symbolic neurology. 

During this period neurology probably reached the zenith of its 
autonomy as a medical specialty. Its scope had been enlarged by dis- 
coveries and new avenues of investigation had been opened. It had 
penetrated deeply into the practice of psychiatry from a psychological 
approach and had not been absorbed by psychiatry. Nevertheless, as a 
specialty it was vulnerable. Neurology still lacked an over-all leadership 
and its organization had no central theme. Neurology was still isolated 
sectionally in the face of a rapidly expanding geographic distribution of 
population. Neurologists still remained primarily diagnosticians and 
showed little interest in the total care of their patients, which was left 
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to others. Neurology was vulnerable therefore—vulnerable to an attack 
which came from several directions in the next period of its history. 


THE FOURTH PERIOD (1917-1945) 


The fourth period should be called the period of neuropsychiatry. As 
a practical military expedient during World War I, neurology and psychi- 
atry, neurologist and psychiatrist, were united under the compound terms 
of “neuropsychiatry” and “neuropsychiatrist,” respectively. In 1917 at 
the time of the establishment of the Division of Neurology and Psychiatry 
in the Surgeon-General’s office under a neurologist, army neurologists 
were mobilized who had office practice experience in the treatment of 
the psychoneuroses, but little knowledge of the psychoses. Psychiatrists, 
who were for the most part institutional administrators oriented in the 
psychoses, lacked experience in neurology and in the management of the 
psychoneuroses. Since functional nervous disorders were the number one 
medical problem of the war, it became essential to pool these divergent 
backgrounds of experience into a single operating unit. This was accom- 
plished by giving supplementary training to both neurologists and psy- 
chiatrists in areas where they were defective and uniting them under the 
hybrid heading of “neuropsychiatry.’”” In the military setting this unifica- 
tion plan worked well. 

The newly created military neuropsychiatry soon ramified into civilian 
teaching and practice. In spite of sporadic resistance, chiefly from psy- 
chiatry,’ it had the strong backing of J. Ramsey Hunt* for neurology and 
Adolph Meyer’ for psychiatry. Its acceptance became widespread, reach- 
ing a peak in the niseteen thirties, after which it began to decline, only to 
be reactivated by the mobilization of World War II. 

It appears likely that the neuropsychiatric movement in the United 
States did more to set neurology back in its bid for professional autonomy 
than any other single development in its history. This movement split 
neurologically trained psysicians into two camps, neurologists and neuro- 
psychiatrists, which tended to deplete them as a group. Moreover, they 
lost further professional identity by being eclipsed by a rising multitude 
of psychologically minded psychiatrists who also were called neuropsy- 
chiatrists and who eventually assumed command of the domain of neuro- 
psychiatry. 

While being disjointed under the shroud of neuropsychiatry, neurolo- 
gy experienced reverses from other quarters. Following the discovery of 
pneumoencephalography and ventriculography by Dandy (1919), the 
already budding specialty of neurologic surgery burst into full bloom 
under the astute and progressive leadership of Harvey Cushing. The 
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new, young, spirited and closely knit group of neurosurgeons graduated 
way above the level of surgical technicians. They entered aggressively 
the field of neurologic research, especially along neurophysiologic lines, 
which had been neglected by the clinical neurologists; they were therapeu- 
tically minded in contrast to the traditional neurologist who began to 
assume a reactionary tinge; and in some instances, the neurosurgeons 
challenged the neurologist’s specialized talent in neurologic diagnosis."" 
Consequently, at the end of World War I, the clinical neurologist 
found himself out of harmony with the trend of the times, and was con- 
fused by the glare of a scintillating psychologic age. In practice, he was 
crowded by the psychiatrist on the one hand and by the neurosurgeon 
on the other. Divided and weakened by the neuropsychiatric movement, 
and always having lacked organization under a unified leadership with a 
constructive program of public relations, the clinical neurologists found 
it difficult to fall back on the treatment of neurologic diseases which, 
in the scramble for psychiatric practice, they had turned over to the 
pediatrician, orthopedist, dermatologist and internist. Moreover, the 
neurologist had never taken initiative in devising any projects for the 
rehabilitation of chronically disabled neurologic patients. The specialty 
continued to suffer from geographic isolationism. Even as late as 1948 
there was only one diplomate in neurology per 1,488 physicians in the 
southeastern states and one per 1,949 in the southwestern states, as 
compared to one diplomate per 312 physicians in the northeastern states." 


Paralleling these reverses in the practice of neurology, there had been 
a corresponding diminution of prestige. During World War IT, unlike 
World War I, no neurologist occupied any top position in the depart- 
ments of neuropsychiatry of the Army, Navy or Public Health Service. 
Immediately following the war no neurologist held any post on any 
policy-making board of the Armed Forces, the Public Health Service, the 
Veterans Administration or National Research Council, though psychi- 
atrists and neurosurgeons were in such positions. As of 1949, not a single 
grant-in-aid or training stipend under the authority of the National 
Mental Health Act had been given for training neurologists, though many 
had been given for training psychiatrists. From available data it is evi- 
dent that medical schools as a whole have made little progress in the 
teaching of neurology during the past twelve years.’ '* Recently, most 
of the surplus of medical school budgets has been absorbed by neurologic 
surgery with its therapeutic approach and by psychiatry with its huge 
social welfare program which has received strong public support. 

At the close of World War IT, therefore, it appeared that neurology, 
particularly clinical neurology, had reached its lowest ebb. 
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THE PRESENT STATUS 


In spite of an apparent decline of neurology as a medical specialty 
as outlined above, there are other factors to be considered in its recent 
history and present setting which indicate that neurology has not been 
reduced to extinction. 

To begin with, there is still a basic interest in the study and practice 
of neurology as evidenced by replies to specially devised questionnaires 
for testing interest in neurology, sent out to 900 diplomates certified either 
in neurology alone or in both psychiatry and neurology prior to July 1947. 
Seventy-three per cent of the 521 replies received indicated an interest 
in neurology not subordinate to any interest in psychiatry." 


Secondly, even with the numerous reverses in neurology encountered 
during the fourth period of its history (1917-1945), there has been a 
steady growth in the number of hospitals approved for training in neurolo- 
gy by the Council on Education of the American Medical Asscciation. 
The number of these approved hospitals rose from 14 in 1935 to 68 in 
1949, almost a fivefold increase. The increase in number of hospitals 
approved for training in neurology approximates proportionately the 
number of hospitals approved for training in psychiatry and internal 
medicine during the same period. Along with this rise in the number of 
approved hospitals, there has been an unprecedented growth of activity 
in the basic sciences of neurology, particularly along neurophysiologic 
lines. Opportunities provided by this expansion of neurophysiology have 
been exploited far more by neurosurgeons than by neurologists. How- 
ever, propitious opportunity is at hand for neurologists to close the gap 
that now exists between the neurologic laboratory and the neurologic 
clinic. 

Thirdly, World War IT brought forth a large number of neurologically 
disabled veterans who have been promised by law first-class medical care. 
As a result, the Veterans Administration has developed the largest single 
neurological service ever known.'* The number of neurologically dis- 
abled veterans from World War II exceeds proportionately the number 
from World War I, since new drugs and modern surgical techniques saved 
the lives of many men with similar neurologic disorders who died in 
World War I. Indeed, over one-third of the neuropsychiatric patient 
census in general hospitals of the Veterans Administration is comprised 
of neurologic cases. In special categories of the casualties of World War 
II there are about 20,000 craniocerebral injuries, almost 3,000 paraplegics 
and 1,000 post-traumatic aphasic patients. Approximately 50,000 epi- 
lentics come under the auspices of the Veterans Administration. 
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To meet this large demand, the Veterans Administration has employed 
over 200 neurologists, has established fourteen approved neurologic cen- 
ters affiliated with medical schools, and has set up specialized programs 
in epilepsy, aphasia, spinal cord injuries, neurologic rehabilitation and 
electroencephalography. 

There are now about 50 Veterans Administration residents in neu- 
rology, who are being trained not only in diagnostic aspects of neurology, 
but in neurologic therapeutics as well. It is hoped that a new generation 
of therapeutically-minded neurologists capable of taking over the com- 
plete management of neurologic disorders will be developed in this way. 
The program of the Veterans Administration has provided a new stimulus 
for the growth of neurology and a new demand for qualified neurologists. 


THE FUTURE 


These positive trends in the present status of neurology might well be 
coordinated to provide the impetus for a renaissance of neurology in the 
near future. However, in order that such a renaissance reach maturity, 
it is essential to correct the many weaknesses which have pervaded the 
entire history of neurology and blocked its destiny toward professional 
autonomy. The principal weaknesses may be summarized as: 1) Lack of 
organization of the specialty along strategic lines; 2) Geographic sec- 
tionalism; and 3) Absence of a constructive program for neurologic 
therapeutics. Steps are being taken to overcome these deficiencies, however. 

The American Academy of Neurology, founded in 1948, has already 
gone far in a program for the dynamic reorganization of neurology. Its 
special committees have stressed the importance and needs of neurology 
as a specialty in medical education and government agencies, and are 
formulating a sound policy of public relations. In this effort the Academy 
is being aided by a new lay society, The National Society of the Study 
and Treatment of Diseases of the Nervous System, incorporated at St. 
Paul, Minnesota, which will subsidize worthy projects for neurologic re- 
search and the training of neurologists. 

The scope of the Academy is nationwide and hence antagonistic to 
the geographic sectionalism which always has hemmed in the neurology 
of the past. It should be recalled that the early American neurologists 
were all aristocrats, originating for the most part from the northeastern 
section of the United States and guided by the principles of rugged in- 

) dividualism. There were no middle or lower classes in the neurology of 
ww the early days. This system may have been ideal for the founding of 
: neurology in the last quarter of the nineteenth century, but it cannot be 
applied effectively to our present widely diffuse population and social 
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ideology where disciplines are dependent on a united front and mass 
movements in order to survive. Neurology needs a progressive middle 
class and the Academy, by virtue of its organizational plan, is equipped 
to help develop such a group. 

The time has come for neurology as a specialty to assume responsibility 
for the total medical treatment of neurologic patients, both for the sake of 
the patients and in the interest of public welfare. The pilot program in 
neurologic rehabilitation activated by Doctors A. B. Baker and J. R. 
Brown” has opened an immense new vista of therapeutics for neurologic 
patients. Similar programs are now beginning to shape in civilian medicine. 

In September 1949, at the Fourth International Neurological Congress, 
one half day of the sessions was devoted to a discussion of the present 
status of neurology in all countries. A resolution was passed by acclama- 
tion calling for a recognition of neurology as an independent dynamic 
specialty, and further resolving that all medical therapies dealing with 
the nervous system be considered and maintained as the primary respon- 
sibility of neurologists. An international committee was then appointed 
to implement this resolution throughout the world. 

These various lines of positive development appear to be converging 
to a point of departure for a true renaissance of neurology. We have the 
raw material, we have the tools, and finally we have the beginnings of 
a sound organization of the specialty. 
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Cerebellopallidal Anisosthenia 


Robert Bing, M.D. 
Basle, Switzerland 


In 1886 the British physiologist Gaskell' made a distinction between 
two antagonistic groups of nerves, the visceral and the vascular. To be 
sure, it was Claude Bernard who made the first sharp distinction between 
the visceral and the vascular nerves, but we are indebted to Gaskell 
for discrimination between the vegetative, both visceral and vascular, 
nerves of “lateral” and “collateral” origin and for the stress laid upon 
their functional antagonism. 

Gaskell found that neurons coming from cells of the “lateral” gangli- 
onic system subserve vasoconstriction, acceleration of the heart, and 
contraction of ring muscles in the cavities; whereas neurons coming from 
the “collateral’”’ accumulations of cells subserve vasodilation, decelera- 
tion of the heart, and contraction of longitudinal muscles. 

Further consideration of the antagonism in regulation of gland func- 
tion, blood pressure and movements of the pupil has enriched the thesis 
of Gaskell. On it is based the Eppinger and Hess’ theory of sympa- 
thicotonia and vagotonia. Of course, pure cases of the Eppinger and 
Hess syndrome do not exist. However, there is certainly an amphotonia 
in which the whole vegetative nervous system is hyperirritable, and there 
is also a neurotonia with predominant sympathicotonic or vagotonic 
features. The distinction made by Dale* between cholinergic and ad- 
renergic persons corresponds essentially to these last two groups. Kroetz‘ 
and von Beznak,’ in continuation of the work of Loewi,’ assumed the 
existence of an autacoid regulation. Here the function of an organ or of 
cells is governed by two mechanisms, one promoting, and the other re- 
tarding. 

In the vegetative nervous system there exists a marked antagonism. 
This has been unmistakably established. It is antagonism between the 
action of sympathin (Cannon‘) and of acetylcholin. Sympathin is most 
probably identical with adrenalin and is released at the end organs of the 
sympathetic nerves. Acetylcholin is released from the parasympathetic 
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nervous system. The two variants of “vegetative dystonia” are the real 
prototypes of nervous disturbances which stem from changes in the nor- 
mal state of equilibrium. This normal state is called “isosthenia.” When 
this balance is disturbed, an “anisosthenia” results. 

In the regulation of internal secretion, too, antagonistic hormones are 
mutually attuned in a most delicate manner. It is all important that their 
balance be maintained. Only by maintenance of this balance can a normal 
state be achieved and sustained. Furthermore, the close relationship be- 
tween the whole vegetative nervous system and the endocrine system 
must always be kept in mind. 

From this it may be assumed that regulation of the motor nervous 
system also may be disturbed in a similar way and anisosthenia result 
clinically. 


It has been found that in the cerebellum disturbance of balance of 
innervation between its different parts plays a decisive role. The experi- 
mental work of Bolk,* van Rynberk,’ Rothmann” on animals has led us 
to assume that in the cerebellum different parts of the body are represent- 
ed in a way similar to the motor cortex of the brain. The clinical in- 
vestigations of Barany,’' Thomas,'* Thomas and Durupt™ warrant the 
following conclusions: There are definite and circumscribed direction 
centers for outward tonus and for inward tonus; for downward tonus and 
for upward tonus. This arrangement influences the Barany test for each 
individual limb. If such a direction center is destroyed or considerably 
damaged, antagonistic mechanisms come into action and past-pointing 
to the opposite direction results. It is true that the existence of the direc- 
tion centers for inward and upward tonus seems to be less well estab- 
lished, and their site not so well localized as that of the centers for out- 
ward and downward tonus." It is true, as Goldstein'® has shown, that the 
same past-pointing, predominantly abduction and extension, results from 
cerebellar lesions of different sites. Goldstein expressed doubt as to whether 
past-pointing is an appropriate test upon which to base the exact topical 
diagnosis of cerebellar lesions, but these objections concern detail. They 
do not question the necessity of cerebellar isosthenia for the harmonious 
distribution of muscular tonus over diverse regions of our motor system. 
Examination of cerebellar patients on a movable table reveals disturb- 
ances in static adaptation and demonstrates the importance of precise 
“contre-balancement” for the correct functioning of the “statotonus” 
(Edinger’*) . 

While the concept of cerebellar anisosthenia has found widespread 
recognition with regard to similar pathophysiologic mechanisms in the 
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realm of the myostatic nervous system, we have not gone beyond the 
theoretical stage. Such a theory is very plausible, however. In 1926 atten- 
tion was drawn" to some reversible forms of spasmodic torticollis, head 
nodding, blepharospasm, etc., which can be best interpreted as manifes- 
tations of a transient extrapyramidal anisosthenia. These morbid condi- 
tions may be attributed to passing disturbances in the reciprocal balance 
between various areas of the extrapyramidal nervous system. 

Some postencephalitic syndromes demand similar interpretation. 
Their organic character, even in cases without postmortem verification, 
is beyond any doubt. Unlike the well known parkinson type of extra- 
pyramidal rigidity, in these syndromes there must be alteration in the 
tonus balance of single muscles or of muscle groups. These circumscribed 
and selective alterations in the balance of muscle tonus lead to marked 
postural deformities. Sometimes these syndromes appear as outspoken 
torsion dystonias,‘* as torticollis-like syndromes, or as other localized 
spasms.’* *” ** In dystonias due to such lesions, the outspoken element 
of rigidity accounts for the fact that they are more dynamic than their 
cerebellar analogues. On the other hand, attempts of Mingazzini,”* Mills 
and Spiller,?* C. and O. Vogt** to establish a functional localization with- 
in the striatum comparable to the cerebellar direction centers must be 
regarded as premature. 

A quantitative balancing of antagonistic elements takes place not 
only inside the cerebellar and myostatic apparatus. The mutual physio- 
logic coordination of the cerebellar system and the extrapyramidal] system 
brings about signs and syndromes which document the breaking up of 
isosthenia between these two systems. In the following we will speak of 
such cerebellopallidal anisosthenias. They are not only of great theroretic 
interest, but give us practical and valuable diagnostic clues. 

When we compare the overall picture of the syndrome produced by 
destructive lesions of the cerebellum with that produced by destructive 
lesions of the paleostriatum and when we consider the resulting changes 
in tonus, we are struck by the sharp antagonism between these two syn- 
dromes. In the light of present knowledge this is not difficult to under- 
stand (Bing) .** We know that the cerebellar tonus is a reflex phenomenon. 
Its afferent path consists of elements of the posterior roots and the ad- 
joining spinocerebellar fibers. The red nucleus lies in its efferent path. 
We know this nucleus to be the end station of the superior cerebellar 
peduncle, as well as the starting point of the rubrospinal tract which 
leads to the anterior horn cells of the spinal cord. Through the ansa len- 
ticularis, the globus pallidus exerts a restraining influence on the red 
nucleus. A lesion of the globus pallidus, therefore, brings about an increase 
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in cerebellar tonus. In this way what is called extrapyramidal rigidity 
results. As seen particularly in the parkinson syndrome, this extrapyra- 
midal rigidity is symptomatically different from pyramidal spasticity. 
This can easily be explained on the basis of the different anatomical sites 
of the lesions. However, extrapyramidal rigidity has many points in com- 
mon with Sherrington’s” decerebrate rigidity. The similarity between 
extrapyramidal and decerebrate rigidity is unmistakable and probable. 
Wilson” and Mourgue* even tried to consider these two conditions as 
identical. This view, however, must be rejected since, among other rea- 
sons, the pharmacologic response is different in each condition. Scopo- 
lamine, which reduces extrapyramidal rigidity very markedly, is with- 
out effect upon experimental decerebrate rigidity. It was Delmas- 
Marsalet® who first demonstrated this. 


It is an incontestable fact that a general antagonism exists between 
lesions of the cerebellum which diminish muscle tonus, and lesions of 
the paleostriatum which increase this tonus. This antagonism manifests 
itself by clinical changes in tonus. Of these, three are most important: 

(1) There is a striking contrast between induced tonus seen in cere- 
bellar hypotonia and that seen in pallidal hypertonia. While the work 
of Magnus and de Kleijn*’ on reflexes was concerned essentially with 
function of the labyrinth and especially of the otoliths, studies of induced 
tonus by Delmas-Marsalet,** Goldstein,** Hoff and Schilder,** Zingerle** 
contributed much to our knowledge of pathophysiology of the cerebellum. 
The position test is of particular importance here. In this test, the ex- 
aminer observes the involuntary changes of position which occur in the 
horizontally outstretched arms of the patient who closes his eyes. Usually 
there is no deviation in the arms in the normal. However, in 20 percent 
of normal persons a minimal upward and outward movement may occur. 
In unilateral affections of the cerebellum there is a marked and constant 
homolateral upward and outward movement. In contradistinction to this, 
in extrapyramidal affections there is an outspoken downward and inward 
movement. This has been observed in at least two-thirds of cases of post- 
encephalitic parkinsonism and paralysis agitans. The different results of 
the position test demonstrate the existing antagonism between the pallidal 
and cerebellar nervous systems. 

(2) Lotmar* found that in unilateral lesions of the cerebellum the 
patient, judging with closed eyes equal weights put into his hands, always 
underestimates the weight on the affected side. The weight on that side 
seems lighter to him. The finding of Lotmar has been confirmed by Gold- 
stein,*® Maas,*” and others. Some critique of Lotmar’s view can be obvi- 
ated. Bing’* found that a homolateral impairment of this baryesthesia, or 
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sensibility for weight, documents itself more often as impairment of ability 
to distinguish weight differences put in either hand. While in Lotmar’s 
test an equal weight is put into each hand and the patient is asked whether 
there is a difference in the two weights, Bing’s test consists of putting 
different weights into each hand to determine the minimal difference in 
weight discernible by the patient. Patients with unilateral affections of the 
cerebellum showed on examination that the homolateral impairment of 
baryesthesia could be detected by the latter test much more easily and 
more frequently than by the test of Lotmar. These were all cases in which 
the cerebellar involvement was later proven at operation or autopsy. A 
normal patient could easily distinguish a weight difference of from 15 to 
20 grams, whereas those with cerebellar affection could hardly notice 
weight differences of from 50 to 100 grams. In the evaluation of Lotmar’s 
test it must be considered that a normal righthanded person has a tend- 
ency to underestimate weight in his right hand, and vice versa. It must 
also be taken into consideration that in the rare cases of irritative lesions 
(bleeding on the surface of the brain or serous meningitis of the posterior 
fossa) , there may be an overestimation of weight on the affected side."* 
Despite all this, the high diagnostic value of Lotmar’s test remains incon- 
testable. Bearing in mind the results of Lotmar’s test in which there is 
an underestimation of weight on the side of the cerebellar lesion, it is 
highly significant to find that in unilateral postencephalitic parkinsonism 
the patient overestimates weights placed in his affected hand.** This has 
been found in 75 to 80 per cent of cases. If a box containing 140 grams of 
shot is put into the affected hand of a patient with unilateral parkinsonism, 
he regularly finds this much heavier than a box of the same size filled with 
180 grams of shot and placed in his normal hand. 


(3) Luciani*® has demonstrated that in the experimental animal de- 


prived of the cerebellum motor incoordination makes itself evident by 
dysmetria. In 1907, Bing*’ proved that the same disturbance occurred 
when the spinocerebellar tracts had been severed. Thomas and Jumentié” 
demonstrated dysmetria in patients with cerebellar lesions. In impressive 
illustrations they showed that when such a patient grasps an object or lets 
it go, the hand is opened too wide and in quite an unnecessary and un- 
suitable manner. Excessive, hypermetric movements also occur in the 
heel-knee test, even if this is performed with the eyes open. Exactly the 
opposite, a hypometria is found in lesions of the paleostriatum, particu- 
larly in parkinsonism and most clearly in postencephalitic parkinsonism. 


These quantitative disturbances of the coordination of movement 
reveal themselves very delicately in the size of the handwriting. When, 
after the great epidemics of encephalitis at the beginning of the twenties, 
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patients with parkinsonism appeared in large numbers and extrapyra- 
midal micrographia was noticed.** ** ** *® When such a patient starts to 
write, his first letters are of normal size, but this size constantly diminishes 
until the result is what the French call “écriture lilliputienne.” To de- 
cipher such illegible scribbling a magnifying glass may be necessary. Quite 
the opposite of this extrapyramidal micrographia is cerebellar megalo- 
graphia. In 1923 this was found in a case of gliosarcoma of the vermis 
confirmed at autopsy.** Zimmerli,*’ Petitpierre,** et al. discussed the sub- 
ject later. In megalographia, the size of the letters increases rapidly as the 
patient continues to write and may reach excessive dimensions. This 
is seen less often, however. 

In this connection the author would like to stress the fact that he has 
never observed a positive Schilder’s*® test for bradyteleokinesis in cere- 
bellar affections. When this test is positive, the intended movement stops 
short of its goal. However, it has been found positive innumerable times 
in the parkinsonism syndrome. 


In the cerebellar syndrome some signs may be encountered which are 
identical with those seen in the pallidal syndrome. This may be the result 
of disturbances in the mechanism of either apparatus. They are attuned to 
each other. The clinical manifestations depend on whether the deviation 
from the isosthenic balance takes place on the plus or on the minus side. 
Adiadochokinesis, catalepsy in which the patient keeps a limb in a position 
which has been brought on passively, and tremor may serve as examples 
of clinical manifestations common to both syndromes. However, here we 
must consider that concomitant mesencephalic lesions may exist. 

Our knowledge of cerebellopallidal anisosthenias has a practical appli- 
cation. It is, of course, highly desirable to detect threatening parkinsonism 
in former encephalitis patients at the earliest possible moment. The pro- 
dromal stage in postencephalitic parkinsonism may extend over many 
years. It is usually recommended that one look for a slight reduction in 
the pendulousness of one arm in walking, for any slowing up of motility 
which is at first inconspicuous and easily overlooked, for reduction of 
facial expressiveness, for slight increase in the flow of saliva, etc. Based 
on our very extensive experience with epidemic encephalitis in Switzer- 
land, we consider the signs of impaired equilibrium of the cerebellopallidal 
innervation as danger signals of postencephalitic parkinsonism. These 
signs are particularly reliable both diagnostically and prognostically. 
Periodic examinations of patients who have suffered an attack of encepha- 
litis epidemica show this in a very impressive manner. It is particularly 
the slow transition of the position test from normal to that seen in extra- 
pyramidal disease which constitutes a premonitory sign of oncoming 
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parkinsonism. In patients who have been followed for some time, a 
measurable tendency toward reduction in the size of handwriting is much 
less common. A tendency toward overestimation of weight is seen in such 
patients somewhat more often, especially when this tendency is unilateral. 
When there is a suspicion of an incipient Parkinson’s disease, these tests 
for anisosthenia render valuable diagnostic help. 

It is known that in tumors of the basal ganglia, localized striatal signs 
are often absent and clinical pictures of parkinsonism are rare. On exami- 
nation for the arm deviation test in these cases, we most often find a tend- 
ency for the arms to deviate downward and inward. 

It is true that we have no extrapyramidal type of multiple sclerosis 
which could serve as a diagnostic counterpart to the common cerebellar 
type. However, there are cases in which the tests for cerebellopallidal 
anisosthenia point to the involvement of the extrapyramidal nervous 
system in multiple sclerosis. This involvement has often been seen at 
autopsy. In any event, these tests are much more often positive than the 
so-called extrapyramidal reflexes. 
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Pendulousness of the Legs as a Diagnostic Test 


Robert Wartenberg, M.D. 
San Francisco, California 


THE great practical importance of muscle tonus examination for neurologic 
diagnosis makes it desirable to have a simple and reliable test which can 
be performed easily in the office. 


Physiologists, long interested in measuring muscle tonus, have de- 
signed elaborate devices for this purpose, but unfortunately none of these 
can be used by the physician in his office. He must resort to an old, 
rather crude method, that of moving the patient’s legs and attempting 
to appraise and compare the resistance he feels. Simultaneous examina- 
tion of both limbs is impracticable, comparison is difficult, and minimal 
changes can hardly be detected. The method gives no exact concept of 
quantitative changes in muscle tonus. If a change in tonus can be demon- 
strated by this method, other signs or symptoms usually give evidence of 
the change with much greater clarity. 

The simple diagnostic test offered here is more precise. The method 
described applies only to the lower extremities, but with changes in tech- 
nique it can also be used in examination for tonus of the upper extremities. 


PROCEDURE 


The patient sits on the edge of a table with his legs hanging freely. The 
examiner lifts the patient’s legs simultaneously to the same horizontal 
level, then releases them, permitting them to swing freely. Or the examiner 
pushes both legs backward, then suddenly removes his hands allowing the 
legs to swing. The table should not have a crossboard or any other con- 
struction which might interfere with the free swinging of the legs. 

Unhindered, involuntary, completely automatic swinging is the basic 
essential for correct performance of this test. The patient must not inter- 
fere in any way with the free swinging, though this is sometimes very diffi- 
cult to achieve. If the examiner says, “Let your legs swing,” the patient 
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may move them voluntarily; if, “Do not move your legs yourself,” he 
may hold them stiff. The examiner should try to divert the pat*ent’s atten- 
tion and make him relax the legs completely. The tenseness with which 
some patients hold their extremities is often amazing. It may be difficult 
and require much time for them to relax. Occasionally, relaxation simply 
cannot be achieved, in which case the test cannot be used. Interestingly, 
the hemiplegic patient is apt to interfere with the pendulous movement 
of the unaffected leg much more than with that of the affected side. 

There is a characteristic precision and regularity in the motion of 
normal free-swinging h.nbs. The range of successive movements diminishes 
steadily and evenly, and therefore, it is easy to detect any voluntary inter- 
ference with swinging of the legs: If the patient interferes either by exag- 
gerating a swing or by impeding it, it is obvious immediately that the 
resultant movement is actively produced, and it can easily be distinguished 
from any pattern of movement occurring in normal or pathologic con- 
ditions. 

In the normal person, the legs usually swing six or seven times after 
displacement. There is no apparent relation between the range of the 
displacement and the number of swings. If one leg swings longer than 
the other, the presence of some abnormality must be assumed. In order 
to ascertain this difference, the test must be repeated several times. 

After the swinging time has been determined, the swinging quality 
should be appraised. Normally movements are smooth and regular. Abnor- 
malities are observed usually in the forward swing which may be more 
accentuated due to a jerky movement of greater range. On the backward 
movement, the heel does not swing back as far as in the normal; this 
occurs when the tonus of the extensor muscles of the knee is greater than 
that of the flexors, as in spastic paralysis. 

It is also important to watch whether the leg swings in a strictly 
anteroposterior plane—a vertical plane perpendicular to the swinging 
axis. It may not; the pattern of movement of the tip of the foot may be 
zigzag, a flattened ellipse, a diagonal, an irregular circle or any combina- 
tion of these, instead of a straight line. 


APPLICATIONS IN DIAGNOSIS 


The most striking abnormality in pendulousness of the legs is found in 
such diseases as paralysis agitans and postencephalitic parkinsonism. No 
other condition influences it to such a degree as extrapyramidal rigidity. 
The swinging time is markedly diminished, but changes are quantitative 
only. There are no obvious qualitative variations. In advanced cases of 


| 
‘ 


20 Neurology 


parkinsonism, although the patient may still be ambulatory, the legs 
may not swing at all or they may swing only once or twice. 

This test is valuable in the diagnosis of unilateral parkinsonism. For 
example, a patient with mild signs and symptoms of incipient parkin- 
sonism involving the left arm denies on interrogation that his left leg is 
in any way affected. On routine examination, only minimal or questionable 
abnormality of the left leg is found, but the test for pendulousness reveals 
that swinging of the left leg is markedly diminished. Thus, in a case of 
parkinsonism in which involvement of only the left upper extremity is 
clinically evident, simultaneous involvement of the lower left extremity 
can be detected by this test. 

Another illustrative case is that of a patient with the usual signs and 
symptoms of unilateral parkinsonism who thinks that only one side is 
involved. On examination, the only definitely pathologic sign on the other 
side is diminution of the swinging time of the leg. The great value of this 
test in diagnosis of incipient extrapyramidal rigidity seems incontestable. 

Spasticity due to pyramidal lesions does not influence pendulousness 
as much as does rigidity due to extrapyramidal lesions. It is not uncommon 
to find all the signs of a pyramidal lesion in the lower limbs and the pen- 
dulousness little affected, except for some jerkiness in the forward move- 
ment. If there is any change, it lies more in quality than in quantity. In 
pyramidal spasticity, movements are jerky and irregular, the forward 
movements are brisker than the backward, and the range of backward 
movement is diminished. The most outstanding characteristic, however, is 
that the limb does not swing in a precise anteroposterior plane. Move- 
ments are zigzag; the tip of the foot describes irregular patterns such as 
a flattened ellipse, a broken circle, a spiral or an undefinable figure. It is 
sometimes possible to detect spastic hemiparesis on the basis of this test 
alone. 

In bilateral spastic paralysis, though the usual clinical signs and 
symptoms are the same on both sides, there still may be a qualitative 
and quantitative difference in the pendulousness of the lower limbs. This 
is difficult to explain on purely clinical grounds. 


Thus far only muscular hypertonia has been considered. It has been 
found that the extrapyramidal type (rigidity) mainly influences the 
quantity of the pendulous movements, and the pyramidal type (spas- 
ticity) mainly the quality. In contrast, hypotonia of any origin influences 
the quantity of movement; the overall swinging time of the affected leg 
is longer. This occurs in affections of the cerebellum and of its connections. 
If there is a lesion of both the cerebellum and the pyramidal systems, as 
in so-called pseudotabetic multiple sclerosis, the cerebellar influence 
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usually predominates and pendulousness is increased. This increase occurs 
also in any involvement of the lower motor neuron, such as poliomyelitis, 
progressive spinal atrophy, spinal cord tumor, prolapse of an interverte- 
bral disc, postanesthetic spinal syndrome with radiculitis in the lumbar 
region, neuritis of the cauda equina, femoral neuritis, muscular dystrophy 
and arthrogenic muscular atrophy (after knee injury) . In all these condi- 
tions, if the affection is unilateral, the leg on the involved side swings 
strikingly longer. If it is bilateral, the increase in pendulousness parallels 
the severity of the lesion. 

Occasionally, slight abnormalities of pendulousness appear simply as 
isolated phenomena. A diagnosis cannot be based on this test alone, of 
course, but that holds true of every test in neurology. Abnormal pendu- 
lousness of the legs may be diagnostically decisive, however, if it fits into 
the whole clinical picture. Its importance lies chiefly in alerting the 
examiner and in focusing his attention on possible early organic disturb- 
ances, thus leading to further corroborative investigations. The thought- 
provoking property of this simple test is of particular clinical value. 

Reviewing personal experiences with this test over many years, it must 
be stated that: (1) It is sometimes impossible to get the patient to relax 
sufficiently to allow for correct performance of the test. (2) It is some- 
times difficult to evaluate the significance of the observed abnormalities. 
(3) This test brings up many questions that cannot yet be answered. Gen- 
erally speaking, however, this simple test has been found to be of definite, 
practical diagnostic value. It deserves to be used routinely in everyday 
neurologic examination. 


It must be emphasized that pendulousness of the legs in this test should 
be studied as it occurs after passive displacement, not after tapping the 
patellar tendon in elicitation of the quadriceps reflex. 

“Pendular reflex” is a very familiar term. Marburg" attributes this 
term to Gordon Holmes,’ but it is generally attributed to André-Thomas,' 
who used it in 1914. However, Van Gehuchten* spoke of a “pendular 
reflex of the leg” in an article in 1908 on tendon reflexes. André-Thomas* 
observed, in a case of left-sided cerebellopontine angle tumor, that the left 
leg performed a series of oscillations consisting of extension and flexion on 
tapping the patellar tendon. In his fundamental work on the cerebellum, 
Gordon Holmes’ repeatedly referred to the patellar reflex in cerebellar 
injury. He said of the patellar reflex, “. . . while the normal limb falls 
deliberately to its original position and quickly comes to rest, that of the 
affected side often continues to swing inertly to and fro for a time like a 
pendulum; the jerk has consequently the pendular character described 
by André-Thomas.” He spoke of a “pendular jerk” and of “the pendular 
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knee jerk of cerebellar disease.” Descomps, Merle and Quercy’ also de- 
scribed pendular reflexes in cerebellar affections. Most of the work pub- 
lished since on this subject has dealt with cases of cerebellar dysfunction. 
Here the diminution of muscle tonus permits increased pendulousness of 
the legs after the patellar reflex is elicited. 

In their work on olivopontocerebellar atrophy in 1948, Critchley and 
Greenfield’ spoke of “pendular knee jerks” as the chief manifestation of that 
cerebellar disorder. De Nigris’ reported pendular knee jerk, net in cerebel- 
lar, but in frontal lobe hypotonia. Some authors investigated the patellar 
pendular reflex in pyramidal lesions (Van Gehuchten;* Foix and Marie;* 
Heymanowitsch;’ Austregesilo, Costa-Rodrigues and Marques;'” Maikov 
and Kunicyn"'). Van Gehuchten* studied the pendulousness of the legs 
in spastic paraplegia, not by elicitation of the patellar reflex, but by 
displacement of the lower leg. However, he still used the term “réfiexe 
penduiaire de la jambe” and regarded his article as a “contribution to the 
study of the tendon reflexes.” Foix and Marie* spoke of “hypertonic pen- 
dular reflex,” Maikov and Kunicyn" of “rhythmic hypertonic knee reflex,” 
Austregesilo et al.,’° of “pseudopendular” or “oscillatory” hypertonic re- 
flex. Alajouanine, Thurel and Fauvert’’ distinguished an “oscillatory 
hypertonic reflex” of Foix and Marie and a “pendular reflex” of André- 
Thomas. Benedek and de Thurzo“ and von Bagothay™ studied the “pen- 
dular patellar reflex” in the cerebellar form of multiple sclerosis. Maikov™ 
investigated the behavior of André-Thomas’ pendular reflex in normal 
persons. In the fundamental work of André-Thomas on muscle tonus,"* 
which summarizes his life work on this problem, there is a chapter on 
“Réflexes pendulaires.” 


André-Thomas’ term “pendular reflex’ found its way into the text- 
books in France (Roger, Widal and Teissier’’) and elsewhere (Wilson,"* 
Bing and Haymaker,"’ Nielsen,*’ Brain,”’ and Grinker and Bucy”) . Wil- 
son,'* speaking of chorea, said, “Another feature of some cases is a ‘pen- 
dular’ knee jerk of the kind seen in cerebellar hypotonia; despite passive 
stretch of hamstrings by the shortening quadriceps, their tone is too poor 
for a ‘stretching contraction’; the leg, therefore, swings to and fro like a 
pendulum.” According to Bing and Haymaker,"’ “A reflex peculiar to cere- 
bellar involvement is the pendular knee jerk.” Nielsen* said: “Pendulum 
phenomenon of the patellar reflexes is a good sign if positive on one side 
only. The patient is asked to sit on a table or high surface so that his feet 
may swing freely after the patellar reflexes are elicited. On the normal side 
the foot comes to rest after three or four swings, but on the affected side 
it continues to swing like a pendulum.” In discussing “abnormalities of the 
reflexes” in cerebellar lesions, Brain* said, “The tendon reflexes . . . often 
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exhibit a characteristic change, which is best seen in the ‘pendular’ knee 
jerk. The knee jerk is followed by a series of oscillations of the leg. . . .” 
Grinker and Bucy* speak of “pendular patellar reflexes” and “an exces- 
sive pendular movement of the patellar reflex.” 

Clinical descriptions of cerebellar lesions usually contain the state- 
ment that the knee jerk was pendulous. According to Keschner and Gross- 
man,** “pendulous knee jerks” occur in patients with marked hypotonia, 
and Grant, Webster and Weinberger* observed in their cases of cerebellar 
tumors “a pendulous tendon reflex.” One must object strongly to the use 
of this term, because the pendular movement of the leg after elicitation 
of the patellar reflex is not an integral part of this reflex. This was empha- 
sized by Alajouanine, Thurel and Fauvert.'* Pendulousness of the legs has 
nothing to do with the reflex as such. It results only from displacement of 
the leg caused by contraction of the quadriceps muscle. This displacement 
can be achieved more easily and better merely by passive lifting of the 
legs to the same horizontal level, an important prerequisite for the exact 
performance of this test. It cannot be achieved with the same precision 
by elicitation of the patellar reflex, because it is difficult to tap both 
patellas with the same force and the strength of the reflex may be different 
on both sides. Pendulousness should not be called a reflex; it is simply 
a by-product of it. 

The discrepancy between the patellar reflex and the pendulousness test 
is plainly demonstrated in cerebellar affections. Here there is no parallel 
between the muscle tonus as indicated by pendulousness and the strength 
of the reflexes. In cerebellar affections reported by Keschner and Gross- 
man,** “the hypotonia was in some cases associated with hyperactive re- 
flexes, in others with decreased reflexes and in still others with absent deep 
reflexes.” The difference is further demonstrated in mild pyramidal lesions 
when the quadriceps reflex may be markedly increased, but the pendulous- 
ness not appreciably altered. 

The arbitrary association of pendulousness of the legs with the quadri- 
ceps reflex has hindered the practical application of this test and has con- 
fused the issue. 
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@ Every stimulus capable of acting on a nerve causes in it the 
development of the nervous force, the true nature of which is ex- 
tremely problematical. For a long time there has been a decided 
tendency to regard this force as some form of manifestation of 
electricity; but just in proportion as we have come to know more 
of the true relations of the latter force to nerve tissues has the proba- 
bility of the identity of nerve force and electric force diminished. 
Beyond a doubt, certain electrical phenomena exist in connec- 
tion with all nerves and in the presence of all nerve action; but so 
far from these facts showing that nerve force is electricity, their 
whole bearing is to prove quite the contrary. 
—S. Weir Mitchell in Injuries of Nerves and 


Their Consequences, published in 1872. 
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The Electroencephalogram in 
Intracranial Aneurysms 


E. Roseman, M.D., B. M. Bloor, M.D., and Richard P. Schmidt, M.D. 
Louisville, Kentucky, and Durham, North Carolina 


InTerREsT in vascular lesions of the intracranial contents has greatly in- 
creased in recent years. Pathologic and angiographic studies have shown 
that most spontaneous intracranial hemorrhages are secondary to rupture 
of congenital aneurysms. Although there is great variance in the statistics 
cited by many authors, the fact remains that the mortality from ruptured 
aneurysms is high. Furthermore, with repeated ruptures, mortality and 
morbidity increase. 

Only within the past few years has any rational surgical approach been 
made to these lesions. Evacuation of intracerebral hematomas and liga- 
tion of the carotid arteries in the neck are, for the most part, palliative 
procedures. Studies of the arterial blood flow of the circle of Willis have 
shown that ligation of the carotid arteries may be effectual only when 
the aneurysm is located on the internal carotid artery. When the 
aneurysm is situated elsewhere in the circle, carotid ligation may even be 
detrimental. Thus, hemiplegia is a not infrequent complication of this 
procedure, irrespective of preliminary prophylactic progressive compres- 
sion of the carotid arteries in the neck. The hemiplegias may occur imme- 
diately or be delayed days to weeks, and may be temporary or permanent. 
Thus it would seem desirable to develop a procedure aimed at cure of the 
defect in the vascular system, e.g., trapping of the aneurysm and exclud- 
ing it from the cerebral circulation. 

However, a major problem from the surgical standpoint is the diffi- 
culty frequently encountered not only in localization but also lateraliza- 
tion of the aneurysm. Even after rupture many aneurysms demonstrate 
no focal clinical symptoms or signs. Furthermore, some fail to be demon- 
strated by arteriography. Injection of an opaque medium into the internal 
carotid vessels demonstrates, at best, the anterior and middle cerebral 
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E.£.G'S WITH INCREASED 
AMPLITUDE ON THE SIDE OF THE ANEURYSM 


E.E.G'S WITH DECREASED 
AMPLITUDE AND/OR SLOWING OF ALPHA 
ON THE SIDE OF ANEURYSM 


PROVEN ANEURYSMS 


TOTAL 
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TIME FROM LAST SUBARACHNOID HEMORRHAGE 


Fig. 1. 


Fic. 1. Demonstration of the temporal relationship of amplitude asymmetry to 
rupture of aneurysms. It will be noted that within the first week subsequent to 
rupture there is almost uniform ipsilateral amplitude reduction, In subsequent weeks 
the asymmetry may fluctuate. The end result, which is usually seen after three 
monthis, is uniform ipsilateral amplitude reduction. 


group. Rarely are the posterior arteries shown. Vertebral artery injection, 
which may demonstrate the latter vessels, has not as yet been perfected 
for routine use. Hence, if these lesions are to be attacked surgically, it is 
desirable to develop some procedure which would at least uniformly later- 
alize the aneurysm. The electroencephalogram, when used serially, would 
seem to lend itself readily to such study. 


Our interest in these lesions has been aroused because of the relatively 
large number encountered. Opportunities to study them from an electro- 
encephalographic, angiographic, surgical and postmortem standpoint has 
led to interesting correlations. A total of 95 aneurysms are reported, of 
which 42 were proven by arteriography or operation or by autopsy exami- 
nation. The prime considerations in this study are the correlative electro- 
encephalographic findings and include attempts at: (1) lateralization, 
(2) localization, (3) study of phenomena associated with rupture, e.g., 
vasospasm, thrombosis, (4) effect of ligation of the carotid arteries in the 
neck, (5) effect of direct surgical attack on the aneurysm, (6) dynamic 
serial studies and (7) end results. 
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METHODS 


For the most part, electroencephalograms were made with an eight 
channel Grass ink-writing electroencephalograph. At least twelve elec- 
- trodes were applied, ten to the scalp and one to each ear. The scalp elec- 
trodes were. placed in the usual frontal, parietal, occipital, and anterior 
and posterior temporal sites. Recordings were taken with the scalp elec- 
trodes referred to both ears, to the ipsilateral ear, to the contralateral ear 
and to each other. Most electroencephalograms were taken using needle 
electrodes. Sleep records, either spontaneous or induced, were obtained in 
some cases. 

Arteriograms were done in most cases ; percutaneously. A few were 
carried out by the open method. An aqueous solution of 35 per cent Dio- 
drast was used for the most part, and several times Thorotrast was em- 
ployed. Ten ml. of the solution were given at each injection. At least four 
injections were made, two in the anteroposterior and two in the lateral 
positions, and attempts were directed toward obtaining stereoscopic 
views. Arteriography or intracranial trapping was performed on the side 
indicated by the electroencephalogram. In two cases operation was per- 
formed as indicated by electroencephalographic lateralization in spite 
of negative bilateral arteriograms and absence of focal symptoms and 
signs. 


RESULTS AND DISCUSSION 


Of the 95 cases reported, 42 had aneurysms as demonstrated by 
arteriography, operation or autopsy. Four of these gave no history of 
rupture (figures 5 and 9). One of these four bled subsequently. In the 
remaining cases the clinical picture was similar to the proved aneurysms 
and included a history of an ictal onset with severe vertical, suboccipital 
and posterior cervical headache, focal neurological signs (hemiparesis or 
cranial nerve palsies) , and bloody cerebrospinal fluid. The electroencepha- 
lographic picture was similar in both groups. 

A total of 264 electroencephalograms were taken. Particular attention 
was paid to: (1) delta activity, (2) amplitude changes (background 
activity exclusive of slow waves), (3) slowing of the alpha activity and 
(4) depression of sleep spindles. In all cases attempts were made to local- 
ize as well as lateralize these four types of disturbances. In most instances 
serial records were obtained, varying from days to months, and taken with 
particular reference to any change in the patient’s condition or an inter- 
current surgical procedure. Amplitude asymmetry was notable especial- 
ly in the temporal and occipital areas. Delta foci, when present, were 
most commonly seen in the temporal and frontal regions. Slowing of the 
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Fig. 2. Showing high incidence of ipsilateral 
delta foci in first week subsequent to rupture 
of an aneurysm. Persistence of such foci after 
the first week and certainly after the third 
week usually implies an associated intracere- 
bral hematoma, repeated bleeding or throm- 
bosis.. These -foci are usually associated with 
aneurysms of the middle and anterior cerebral 
and anterior communicating arteries. 


TOTAL ANEURYSMS 


PROVEN ANEURYSMS — 71 £.E.G's 


DELTA Focus 
ZB ToTaL 


alpha could be detected best in the posterior temporal and occipital areas. 


The presence of these crucial changes in the electroencephalogram 
would appear to depend on: (1) temporal relationship to rupture, (2) 
presence of an intracerebral hematoma, (3) associated phenomena such 
as thrombosis or vasospasm, (4) patency of the vascular bed following 
such procedures as carotid ligation or intracranial trapping of the 
aneurysm and (5) the site of the aneurysm. 


Serial changes in the electroencephalogram subsequent to rupture of 
an aneurysm (figures 1 and 2). Sixteen of the 42 proven aneurysms, or 42 
of the total 95 proved or presumptive cases, had electroencephalograms 
within the first week subsequent to rupture. In many instances electro- 
grams were done repetitively in the first week, a total of 73 electroencepha- 
lograms. Of those done within the first week, 46 showed a decrease in 
amplitude plus a slow wave focus; 17 showed a decrease in amplitude 
alone; seven showed a slow wave focus alone; one showed only slowing 
of the alpha activity; one had slowing of alpha plus increase in amplitude; 
and, finally, one showed slowing of alpha plus an increase in amplitude 
and a slow wave focus. All of these phenomena were noted on the side 
of the aneurysm. 

Thus, the most common finding in the first week was an ipsilateral 
decrease in amplitude with or without delta activity, as shown in 63 of 
the 73 electroencephalograms (figures 3, 4, 5 and 7). In the absence of 
amplitude asymmetry, an ipsilateral slow wave focus alone was the next 
most common finding, evidenced in six electroencephalograms (figures 
4 and 5). However, if the amplitude is increased, with or without delta 
activity, slowing of the alpha on the side of the aneurysm is important, 
as seen in two electroencephalograms. In one instance ipsilateral slow- 
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ing of the alpha was the only notable sign. During sleep the fourteen 
per second spindles are reduced on the side of the aneurysm. 

Focal delta activity rapidly disappears after the first week. Usually 
its persistence after the third week indicates one or a combination of the 
following factors: (a) intracerebral hematoma (figure 8), (b) additional 
bleeding (figure 5), (c) thrombosis and (d) surgical interference such 
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C. A., aneurysm left internal carotid artery. 
Acute headache, transient coma, stiff n 
and bloody spinal fluid on May 2, 1948. Elec- 
troencephalogram shows serial changes in am- 
plitude asymmetry over a period of 6 months. 
A. Initial decrease in amplitude, most ap- 
parent in posterior temporal region, 24 hours 
after ictal episode. B. Four days after bleed- 
ing the decrease in amplitude persists. C. Re- 
versal of amplitude asymmetry 10 days after 
bleeding. D. Return to decrease in amplitude 
on left side in 16 days. E. After 36 days ampli- 
tude over entire left hemisphere is again in- 
creased, most marked posteriorly. F. & G. Af- 
ter 57 and 79 days respectively, the increased 
amplitude is still present on the left. H. & J. 
One hundred seventy-seven and 256 davs sub- 
sequent to rupture of the aneurysm there is 
a marked reduction in amplitude on the left 
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side, most notable in the posterior temporal 
region. This is the permanent amplitude re- 
duction which usually is apparent by the third 
month following rupture. 
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as carotid ligation or intracranial trapping of the aneurysm (figures 4, 
6 and 8). 

Although ipsilateral decrease in amplitude is the most common initial 
finding subsequent to rupture of an aneurysm, the asymmetry may vary 
in the following weeks to months. Thus, for example, it is not uncommon 
to see an ipsilateral decrease in amplitude lasting from 10 to 21 days re- 
placed by an increase in the voltage in the temporal and occipital areas, 
lasting a similar period of time. Then there is a return to another voltage 
reduction which usually persists, or a repetition of another cycle of ampli- 
tude increase, then decrease. In any event, the final end stage in all 
surviving aneurysms, surgically treated or not, is ipsilateral voltage reduc- 
tion of a substantial degree, 50 per cent or more. This terminal stage ap- 
pears in most cases by the third month after the last rupture. The slow- 
ing of the alpha activity does not disappear until the electroencephalo- 
gram has become stable, i.e., the appearance of the final amplitude 
reduction. 

There were four proved aneurysms in this series which had no history 
of rupture. Three showed ipsilateral amplitude reduction and the fourth 
was increased. 

Presence of intracerebral hematoma. Of the 42 proved aneurysms, nine 
had intracerebral hematomas demonstrated either at operation or autopsy. 
All had a very marked ipsilateral slow wave (delta) focus. Two patients 
were followed electroencephalographically for a period of more than three 
months and the delta activity disappeared after an interval of between 
80 and 90 days. ; 

The presence of a slow wave focus within the first three weeks after 
rupture of an aneurysm may or may not suggest an associated hematoma. 
However, persistence of a delta focus after three weeks would seem to 
indicate the presence of an intracerebral hematoma (figure 8) . 

Associated phenomena, including thrombosis and/or vasospasm. Fol- 
lowing rupture of an intracerebral aneurysm hemiparesis of a transient 
nature is frequently seen. This may last from several hours to several 
days. In these instances, slow activity, contralateral to the hemiparesis 
(ipsilateral to the aneurysm) , is invariably noted. This delta focus rarely 
persists longer than the hemiparesis, and probably indicates spasm of the 
vascular tree (figure 5). In two proved instances there was an associated 
thrombosis and they showed a slow wave focus which persisted or became 
worse until death. The electroencephalographic picture in the latter was 
impossible to differentiate from an intracerebral hematoma (figure 4) . 

Patency of the vascular bed following such procedures as carotid liga- 
tion in the neck and/or intracranial trapping of the aneurysm. Ten of the 
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Fic. 4 
J. H., aneurysm right anterior cerebral artery. 
(1) Initial delta activity usually seen associated 
with rupture of aneurysm of the middle cerebral, 
anterior cerebral or anterior communicating arter- 
ies; (2) resolution of delta activity; (3) effect on 
electroencephalogram of carotid ligation in neck, 
with resultant immediate, persistent contralateral 
hemiparesis; (4) subsequent serial changes in 
electroencephalogram with particular reference to 

resolution of delta activity. 


A. Three days subsequent to rupture moderate 
delta activity on right side, most marked in tem- 
poral areas; also decrease in background activity 
on right side. B. Resolution of delta activity, con- 
comitant with improvement in hemiparesis, by 
13th day subsequent to rupture. Amplitude in right 
temporal area still decreased. C. Two days subse- 
quent to right carotid ligation in neck. Marked 
delta activity with reduction in voltage of back- 
ground activity on entire right side; 24 hours later 
slow activity is worse and more generalized (D) 


Fig. 4. E. 


Fig. 4. F. 


Fig. 4. G. 
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= Fig. 4. 1. 


(2 cerebral edema). Delta activity gradually re- 
solves over the next two months after ligation. 
Cc, D, E, F, G, H & I. Persistent reduction in 
amplitude on entire right side for at least three 
= subsequent to ligation of carotid vessels 
n neck, 
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42 proved aneurysms had ligation of the internal carotid or common and 
external carotid arteries in the neck. In five instances there was no result- 
ant hemiparesis. In two cases there was immediate contralateral paralysis, 
and in the remaining three hemiplegia was delayed from 24 hours to ten 
days. In five cases which successfully withstood carotid ligation without 
clinical complications, there were no slow waves in the electroencephalo- 
gram or no increase of the delta activity, if previously present. The ap- 
pearance or worsening of the delta activity subsequent to carotid ligation 
invariably accompanied hemiplegia. In three of the hemiplegic cases, 
disability was permanent and the delta activity persisted for almost three 
months (figure 4). The fourth died 23 days after ligation. In the fifth 
case, both the hemiplegia and delta activity remained for two weeks. It is 
felt that in the former instances, there was thrombosis of a part or all of 
the middle cerebral artery, and in the latter the pathophysiologic change 
was mainly vasospasm. 

In 17 cases which had intracranial trapping of their aneurysms, three 
died and two others developed hemiplegia. Of the 12 which survived with- 
out sequelae, there was no change in the electroencephalogram subsequent 
to operation other than those which would be expected secondary to 
operative trauma. The two cases which developed hemiplegia showed 
marked ipsilateral delta activity following operation. 

Hence, if the cerebral vascular bed is left patent following either of 
the two operative procedures, there will be no resultant clinical er electro- 
encephalographic changes. Alterations in the electroencephalogram (ap- 
pearance of delta activity) following these operations probably indicate 
vasospasm and/or thrombosis. Persistence of the slow activity beyond 
several days usually means the latter. 

Site of aneurysm. From the data listed above, it is felt then that one 
can lateralize intracranial aneurysms. Thus far however, localization has 
proved to be somewhat frustrating. Nevertheless, there is some indication 
that with wider experience this goal may be attainable. Distribution of the 
42 proved aneurysms is shown in table 1. 


TABLE I 
DistripuTion oF INTRACRANIAL ANEURYSMS 
Internal Middle Anterior Anterior Posterior 
Carotid Cerebral Cerebral Communicating Communicating 
18 11 5* 4 4 


*One aneurysm was located at the bifiurcation of the anterior cerebral and anterior com- 
municating arteries. 

Electroencephalographic studies in this group have shown that delta 
foci are rarely seen following rupture of aneurysms of the internal carotid 
(figures 3 and 7) and posterior communicating arteries. In the initial 
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Fig. 5. C. 


Fig. 5. E. 


Fig. 5. F. 


Fig. 5. D. a. 


Fig. 5. 

A. M., aneurysm of right internal carotid artery. Initial electroencephalograms taken 20 
months prior to any known rupture. Serial recordings show changes in amplitude and delta foci 
subsequent to two separate ruptures of the aneurysm. If focal delta activity is present subse- 
quent to rupture of internal carotid artery, this usually resolves rapidly. 

A, Electroencephalogram of unruptured aneurysm. Ne history of previous bleeding. Ampli- 
tude in right temporal region reduced, marked posteriorly. B. Twelve days after acute ictal 
episode with headache, conjugate deviation of head and eyes to left, left hemiparesis and bloody 
cerebrospinal fluid. Amplitude is decreased on entire right side, marked posteriorly. Some delta 
activity still apparent in right temporal area. C. Twenty-six days after initial rupture delta activity 
has disappeared and amplitude in right posterior temporal region is increasing. D. Increased 
amplitude in right posterior temporal and occipital areas is marked $7 days after rupture. E. 
Fifty-eight days after rupture the amplitude over entire right side is tending to decrease. F. Three 
days following second rupture the recording shows generalized delta activity, more marked on 
right side with decrease in background activity on that side. G. Five days after second rupture 
the electroencephalogram already shows resolution of slow activity with definite reduction in 
amplitude on right side, marked in temporal areas. H. Eleven days after second rupture the 
recording already shows tendency to reversal of amplitude asymmetry. Increased amplitude is 
apparent in the ipsilateral posterior temporal and occipital areas. 
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weeks (one to three weeks) subsequent to rupture, such foci are invariably 
seen associated with aneurysms of the middle cerebral arteries and almost 
constantly in aneurysms of the anterior cerebral (figure 4) and anterior 
communicating vessels. These foci are always on the ipsilateral side. A 
possible explanation for the high incidence of delta foci in recently rup- 
tured aneurysms of the middle and anterior group of vessels is the fact 
that in this series they were commonly associated with hematoma forma- 
tion. 

Thus, eight of the 18 cases of aneurysm of the internal carotid artery 
came to operation or autopsy. One of this group of eight demonstrated a 
delta focus. This latter was the only case which had an intracerebral 
hematoma. Of the total group of 18, only three showed slow wave foci 
within the first three weeks after rupture (figure 5) . 

Six of the 11 cases of aneurysm of the middle cerebral artery had opera- 
tive or autopsy examination and of these, four had hematomas. All eleven 
cases, however, demonstrated delta foci within the first week subsequent 
to rupture. 

Three of the four aneurysms of the posterior communicating arteries 
were autopsied or operated upon. None of this group of three had a hema- 
toma. Only one case of the four demonstrated a delta focus, and in this 
instance there was an associated ipsilateral infarction of the temporal lobe. 

Of the nine proved aneurysms of the anterior cerebral and anterior 
communicating arteries, seven died or had operations. All seven had slow 
wave foci. Four of the seven had associated hematomas and two had 
infarctions. In all cases but one the delta focus was on the side of the 
hematoma or infarction. In one instance there was bilateral delta activity. 
However, the more marked slow wave focus was contralateral to the 
largest hematoma, but corresponded to the side producing the hemiparesis. 

It is thus felt that delta foci are seen most commonly in association 
with aneurysms of the middle cerebral, anterior cerebral and anterior 
communicating arteries, with or without intracerebral hematoma. How- 
ever, in this group of cases, bleeding within the substance of the brain 
appears most likely with aneurysms in these sites. More proved cases will 
have to be studied before definite conclusions can be made on this point. 


CONCLUSIONS 


Multiple electroencephalograms were taken on 42 cases of proved 
aneurysms and in an additional 53 cases of spontaneous subarachnoid 
hemorrhage with hemiparesis or cranial nerve palsies. Recordings were 
taken as soon after the history of rupture of the aneurysm as possible, 
and subsequent serial records were made in many instances. The electro- 
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W. L., aneurysm right internal carotid artery at the level of the ophthalmic artery. Rupture 
on Aug. 24, 1949. Ligation of right carotid vessels in the neck on Oct. 20, 1949 with delayed (10 
days) hemiplegia and effect on the EEG. Patient died Nov. 12, 1949. 

Demonstrates: (1) importance, at times, of obtaining serial recordings when patient is seen 
later than one week subsequent to rupture of aneurysm; (2) serial changes in amplitude follow- 
ing rupture of an aneurysm; and (3) delayed effects (clinical and electroencephalographic) sub- 
sequent to carotid ligation, A. Thirty-eight days after rupture there is an increase in amplitude 
in the right posterior temporal and occipital regions. The right anterior temporal area lags, since 
the amplitude here is reduced. B. Six days after previous recording the amplitude asymmetry is 
less marked, However, the greatest changes in voltage have occurred on the right side. C. Six days 
later the amplitude in the posterior temporal and occipital areas has again increased. D. & E. 
Although the right internal carotid artery has been ligated in the neck, there is no delta activity 
in the electroencephalogram and as expected no clinical sequelae. F. Ten days after carotid liga- 
tion patient developed left hemiplegia. The electroencephalogram taken two days later (twelve 
days after ligation) shows diffuse delta activity, most marked in the right temporal region. 
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encephalographic picture in the proved and unproved aneurysms was 
identical. In four proved aneurysms there was no history of rupture. 

In all instances the initial changes in the electroencephalograms with- 
in the first one to two weeks subsequent to rupture were: (a) ipsilateral 
decrease in amplitude, (b) ipsilateral delta focus and (c) ipsilateral slow- 
ing of the alpha activity. These three factors were present alone or in com- 
bination. Of these the voltage decrease was the most constant factor. With 
the passage of time, the initial amplitude reduction might be replaced 
by a subsequent increase, usually in two to four weeks. The end result in 
all cases, however, was substantial decrease, although the increased phase 
might reappear one or more times. The permanent voltage reduction 
usually appeared by the third month subsequent to rupture. The voltage 
changes were most notable in the temporal and occipital areas. Three 
of four unruptured aneurysms showed ipsilateral amplitude decrease, the 
fourth showed increase. 

In subsequent weeks following rupture an initial electroencephalogram 
might appear to be inconclusive for the purpose of lateralization. Serial 
records taken over the next seven to ten days will usually resolve this 
difficulty. 

Evidence is given that delta foci usually indicate one or more of the 
following: (a) intracerebral hematoma, (b) vasospasm and/or throm- 
bosis of the major vessel involved in the aneurysm and (c) aneurysm of 
the middle cerebral, anterior cerebral or anterior communicating arteries. 
Persistence of a delta focus beyond three weeks subsequent to rupture 
and without operative interference usually indicates an intracerebral 
hematoma. The delta foci are most commonly seen in the temporal and 
frontal areas. 

Using the above criteria, the electroencephalogram definitely can 
lateralize an intracranial aneurysm or hematoma. Although our studies. 
are incomplete, there is some indication that the electroencephalogram 
may aid in localizat: -n. 

Five of ten cases treated by carotid ligation in the neck developed 
immediate or delayed hemiparesis, which was permanent in four cases. 
In the instances with permanent neurolegic sequelae, delta foci remained 
for three months. 

Two intracranial operations for aneurysms were performed only on the 
basis of electroencephalographic lateralization. A flap was turned down 
on the correct side, in spite of the absence of focal neurologic symptoms 
and signs and negative bilateral arteriograms. 

Work is now in progress to note changes in the electroencephalogram 
associated with barbiturate induced sleep and carotid compression. 


Fig. 7. (Above). N. R., aneurysm right in- 
ternal carotid artery at junction with posterior 
communicating. Rupture on Nov. 21, 1949, 
and again Dec. 22, 1949. No focal symptoms 
or signs. Intracranial trapping of aneurysm on 
Jan. 12, 1950. No evidence of intracerebral 
hematoma. Repeated bilateral arteriograms 
failed to demonstrate aneurysm. Operation was 
performed on correct side on basis of EEG 
lateralization alone. Demonstrates: (1) ab- 
sence of delta focus (aneurysms of internal 
carotid arteries seldom show delta foci); (2) 
decrease in amplitude in right temporal region 
two days subsequent to rupture. 
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Fic. 9 (Above). O. H., large unruptured 
aneurysm of right internal carotid artery. In- 
complete right third nerve palsy for 10 years, 
complete for 3 weeks prior to electroencaphalo- 
gram. EEG: Marked increase in amplitude in 
right temporal region. In three other unrup- 
tured aneurysms the amplitude was decreased 
on ipsilateral side. (Lower) Huge aneurysm 
outlined by arrows. 


Fic. 8 (Left). P. H., aneurysm right middle 
cerebral artery with rupture and intracerebral 
hematoma on Dec. 8, 1949. Ligation of right 
carotid vessels in neck on December 20, 1949 
and trapping of aneurysm on Jan. 10, 1950. 
Demonstrates: (1) persistence of delta activity 
and amplitude reduction frequently seen with 
ruptured aneurysms of the middle cerebral 
artery; (2) subsequent to intracranial trapping 
of aneurysm there was no worsening of either 
the clinical or electroencephalographic signs. 
A. Presence of delta activity 25 days subse- 
quent to rupture. Persistence of slow activity 
for such a long period usually indicates pres- 
ence of an intracerebral hematoma. It is also 
noted that both the delta activity and ampli- 
tude reduction is marked in the temporal re- 
gions. B. The delta focus and amplitude reduc- 
tion in the right temporal area is less marked, 
although intracranial trapping was carried out 
22 days prior to the EEG. (Left) Arteriogram 
showing aneurysm right middle cerebral artery. 
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@ The medulla spinalis, which appearcil an appendage to the 
brain, to which it is connected by the medulla oblongata, is seen 


extending through the vertebral colu 


én bony case, by which it 


is carefully protected. Connected: with*#he medulla spinalis are 
thirty-one pairs of nerves. Each of these’gerves is attached to the 
spinal cord by two sets of filaments,‘pr #Mts, called the anterior 
and the posterior roots of the spinal her 


—Amariah Brigham in An Inquiry concerning the Tescsse and Functions of the 
Brain, the Spinal Cord and the Nerves, published jn 1840. 
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Spinal Cord Tumors with Minimal 
Neurologic Findings 


Frederick P.Moersch, M.D., Winchell McK. Craig, M.D., and 
Lee A. Christoferson, M.D. 
Rochester, Minnesota 


For several hundred years spinal cord tumors have been known to produce 
serious neurologic symptoms. It was not until 1888, however, that neuro- 
logic localization and surgical technics developed sufficiently to allow 
Horsley to remove successfully a benign spinal cord tumor which had been 
correctly diagnosed and localized by Gowers.’ In those early days surgical 
treatment of cord tumors was necessarily confined to lesions which pro- 
duced considerable spinal cord compression, as the diagnosis and localiza- 
tion were dependent on an abundance of neurologic signs. Since then many 
advances have been made to aid in an earlier diagnosis and more exact 
localization of spinal cord tumors. The perfection of roentgenologic tech- 
nics and interpretation has made roentgenograms extremely valuable. The 
introduction of lumbar puncture as a diagnostic procedure by Quincke 
in 1891,’ and the later observations of Froin* on xanthochromia and of 
Queckenstedt* and Ayer*® on spinal fluid dynamics have helped consider- 
ably in earlier diagnosis and, in some cases, localization of cord tumors. 
Finally, the advent of contrast myelography, first with air as proposed 
by Dandy in 1918° and later with iodized oil, as introduced by Sicard and 
Forestier in 1922,’ and with Pantopaque by Steinhausen and associates,* 
has made precise localization possible by mechanical means. Thus, at the 
present time the neurologist is not so much concerned with the localization 
of cord tumors as he is with early diagnosis and differential diagnosis. 
The importance of a knowledge of the early symptoms and signs of 
spinal cord tumors cannot be overemphasized. Relatively benign tumors 
can produce irreparable damage to the spinal cord if allowed to progress 
without proper treatment, and the sequelae greatly belie the benign nature 
of most of the tumors. Furthermore, cord tumors in certain locations may 
be present for many years and cause long periods of needless incapacity 
and suffering. With the modern diagnostic aids and perfected surgical 


From the sections on neurology and psy- Read at the first interim meeting of the 
chiatry and on neurologic surgery, Mayo American Academy of Neurology, Cincinnati, 
Clinic and Mayo Foundation. Ohio, April 14, 1950. 
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technics, many spinal cord tumors can be demonstrated and removed be- 
fore serious neurologic deficit occurs. Thus, all physicians should have a 
high index of suspicion regarding the possible presence of cord tumors. 


ANALYSIS OF MATERIAL 


In order to review the early symptoms of spinal cord tumors and per- 
haps to clarify the clinical picture, records of a group of 37 cases of 
verified spinal cord tumors with minimal neurologic findings have been 
studied. All cases of protruded intervertebral disk have been excluded 
from this study because of the high percentage of them that come to 
operation with essentially negative results of neurologic examination. 

The cases under discussion were chosen from a group of 150 cases of 
tumor of the spinal cord in which operation was performed at the Mayo 
Clinic during the three-year period from 1946 through 1948. In 32 of the 
37 cases there was no evidence of objective neurologic findings at the time 
of operation. In the remaining 5 cases the results of neurologic examina- 
tion had been essentially negative at the time of the first examination, 
but operation was deferred, and by the time the patients came to operation 
at a later date, definite neurologic changes had developed. 


TABLE I 
Frequency or Sprnat Corp Tumors sy Type anp Location 
Tumor Thoraco- 

Type Lumbar lumbar Thoracic Cervical Totals 
Neurofibroma 12 2 2 16 
Ependymoma 6 4 ll 
Meningioma 1 1 2 
Carcinoma 2 1 3 
Sarcoma 1 1 2 
Lymphoblastoma 1 1 
Hemangioma 1 1 
Astrocytoma 1 1 

TOTALS 23 5 5 4 37 


Of the 37 tumors (table 1) 23 were located in the lumbar region, 5 
were thoracolumbar, 5 were thoracic and 4 were cervical. The pathologic 
varieties of tumors consisted of (tables 1 and 3) 16 neurofibromas (14 
benign and 2 malignant), 11 ependymomas, 3 metastatic carcinomas, 2 
meningiomas, 2 sarcomas (1 neurogenic and 1 angiosarcoma) , 1 cavernous 
hemangioma and 1 lymphoblastoma (Hodgkin’s type). The remaining 
tumor was an ectopic astrocytoma of the cauda equina which will be re- 
ported in detail elsewhere. Ten of the tumors were extradural in location, 
and 27 were found within the dura. The unusually low incidence of menin- 
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giomas occurring in this series can probably be explained on the basis of 
two facts: First, the series is hardly large enough to contain a true repre- 
sentation of the pathologic varieties of tumor in the frequencies in which 
they usually occur; and second, meningiomas are located most frequently 
in regions where they are likely to produce a neurologic deficit as one of 
their primary symptoms. 

The youngest patient in this series was 11 years of age, and the oldest 
was 72 years of age. The largest number of patients, 11, was in the sixth 
decade, and the remaining patients were distributed rather evenly between 
the second and eighth decades. There were 24 males and 13 females. 


TABLE II 
Frequency or SprvaL Corp Tumors sy Location or Tumor anp Location oF Patn 
Location of Pain a 
Location Back and Shoulder Shoulder 
of Back and Abdo- But- Shoul- and and 

Tumors Back Legs Legs men tocks der Arm Arm Neck Totals 
Lumbar 1 12 5 2 3 23 
Thoracolumbar 1 3 1 5 
Thoracic 3 1 1 5 
Cervical 1 1 1 1 + 

TOTALS 5 16 5 3 + 1 1 1 1 37 


It is interesting that pain was the chief complaint of all of the 37 
patients. Table 2 gives both the location of the tumor and the location of 
the associated pain. The onset of pain was gradual in 25 patients and sud- 
den in 12 patients. The pains were variously described as “aching,” 
“cramping,” “tingling,” “shooting,” “burning,” “sharp,” “stinging,” and 
“radiating.” Thirty of the 37 patients complained of severe pain at night 
or while lying for prolonged periods, and 6 stated that it was so severe that 
they had to sleep in a semisitting position. All except four of the patients 
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TABLE III 
Frequency or Sprnat Corp Tumors ny Type anp Duration oF SYMPTOMS 

Tumor More than 

Type 2 mo. 3-6mo. 6-12mo0o. 1-2yr. 2-5yr. 5-10yr. 10 yr. Totals 
Neurofibroma 1 5 1 5 3 1 16 
Ependymoma 1 2 2 + 2 ll 
Meningioma 1 2 
Carcinoma 3 8 
Sarcoma 1 J 2 
Lymphoblastoma 1 1 
Hemangioma 1 1 
Astrocytoma 1 1 


TOTALS 1 3 13 + 9 4 3 37 
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noted an exacerbation of pain on coughing, sneezing or straining, and four 
patients suffered from extreme constipation because the pain produced by 
straining prevented them from moving their bowels. 

The duration of symptoms (table 3) varied from two months in the 
case of the neurogenic sarcoma to twenty-seven years in the case of a 
benign cellular ependymoma. The average duration of symptoms prior to 
operation was about three and one-half years (42.5 months) . 

In addition to the chief symptom, 16 patients had asseciated symp- 
toms of varying types. Five patients complained of a subjective weakness 
of one or both legs, five complained of numbness, paresthesias or hypes- 
thesia of their legs or feet, one complained of both paresthesias and weak- 
ness of the left leg, one complained of fasciculations in his calf muscles, 
one of weakness of the left arm, one of difficulty in starting his urinary 
stream, one of abdominal pains and nocturia, and one of a severe progres- 
sive scoliosis. 

Because 32 of the 37 patients exhibited minimal neurologic changes at 
the time they came to operation, they will be considered as a group, while 
the five patients who progressed to a neurologic deficit before operation 
will be considered independently. Although 32 patients exhibited no diag- 
nostic sensory, motor or reflex disturbance at the time of their operations, 
certain physical signs were present with sufficient frequency and in suffi- 
cient degree to warrant discussion. Twenty-five of the 32 cases exhibited 
a moderate to marked limitation of spinal motion in the vicinity of the 
tumor, and 26 patients had definite percussion tenderness in this region. 
Nineteen patients gave a positive Kernig’s or Laségue’s sign or both. Only 
six patients exhibited a definite scoliosis. A minimal muscular weakness 
was noted in six patients, but in four of these it was interpreted as being 
secondary to pain. A slight atrophy was noted in the gluteus muscles in 
two patients, and in the quadriceps muscle in another. In one case 
fasciculations were noted in the muscles of one calf, but there was no 
demonstrable associated weakness of this muscle group. An indefinite 
sensory disturbance was noted in six of the 32 cases, but in none of them 
did it follow a dermatome pattern. Twelve patients walked with a limp 
because of their severe pain, and one was unable to walk. A slight in- 
equality of the knee jerks was found in 12 cases and of the ankle jerks in 
seven. No patient presented unusually hyperactive reflexes, spasticity or 
clonus. A diminished anal reflex was found on one occasion, but none of the 
32 patients had been incontinent of either urine or feces. One patient hav- 
ing a cervical cord tumor exhibited diminished biceps reflexes bilaterally. 

Of these 32 cases, a spinal cord tumor was the suspected diagnosis in 11 
instances, and a differential diagnosis between protruded disk and spinal 
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cord tumor was considered in six others. In eight cases the clinical im- 
pression was that of indeterminate intraspinal lesion, and the remaining 
seven were believed to have protruded intervertebral disks. 

As previously noted, five patients were neurologically negative on 
their first examination, but while under observation and repeated neuro- 
logic examinations, definite deficits developed. One of these, a man aged 52 
years, was first examined neurologically in 1941 while he was being treated 
for a severe iritis. A neurologic examination was performed because of an 
exacerbation of a backache which had been present intermittently for 
eleven years. Although the results of examination were completely negative, 
a spinal fluid examination was advised and refused. He returned six years 
later because urinary incontinence had developed. Neurologic examination 
revealed little other than a hypesthesia of the saddle area and an absent 
anal reflex. A myxopapillary ependymoma of the filum terminale measur- 
ing 4 by 3 by 2 cm. was removed at operation. 

Another case is that of a girl aged 13 years who was first examined in 
April 1948, at which time she was neurologically negative except for a mark- 
ed stiffness of her neck. She was suspected of having a cervical cord tumor, 
but when the spinal fluid examination revealed no evidence of block and a 
total protein of only 25 mg. per 100 ml., operation was deferred and she 
was advised to have recheck examinations at monthly intervals. When 
she returned in May 1948, she exhibited a definite weakness of the left 
forearm and hypesthesia to pain and temperature in the lower extremities. 
An intradural, extramedullary neurofibroma was removed from the level 
of the sixth and seventh cervical vertebrae. 

The third case is that of a man aged 56 years who was first seen at the 
clinic in 1939 with a twenty-year history of intermittent low-back and 
bilateral leg pain. The results of neurologic examination at that time were 
completely negative, and conservative treatment was advised. He re- 
turned in 1947, at which time he was found to have weakness and atrophy, 
in both legs, markedly diminished knee jerks, and absent ankle jerks. 
Operation revealed a cellular ependymoma 3 by 2 by 2 em. involving the 
cauda equina, which was removed intact. 

Another patient, a man aged 48 years came to the clinic in 1943 be- 
cause he had noted a mass growing in the left side of his neck. His general 
physical examination revealed little other than the tumor mass. This was 
excised and proved to be a neurofibroma which extended upward into the 
foramen between the second and third cervical vertebrae. When the 
patient had recovered from this operative procedure, he was examined 
neurologically with negative results. Removal of the intraspinal portion 
of the dumb-bell tumor was advised but refused. He returned in 1946 
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because of pain in his neck. Neurologic examination at this time re- 
vealed absent abdominal reflexes, unequal cremasteric reflexes and a posi- 
tive Babinski reflex on the right. An intraspinal removal of the remaining 
portion of the tumor was accomplished in a two-stage procedure. 

The fifth case is that of a woman aged 51 years who came to the clinic 
in March 1946, complaining of pain in her back and left flank of fifteen 
years’ duration. The results of neurologic examination were negative, but 
because her spinal fluid pretein was elevated, a myelogram with air was 
carried out. This showed a slight deformity at the interspace between 
the fourth and fifth lumbar vertebrae. Consequently, a protruded inter- 
vertebral disk was removed at this level and, because it was indicated, a 
spinal fusion was done. The patient returned five months later complain- 
ing of severe pain, and after careful examination and an unsuccessful at- 
tempt to perform another myelogram, re-exploration of the original opera- 
tive site was carried out. In spite of the operation, she continued to have 
pain, and when examined one month later, a saddle hypesthesia was 
present associated with slight weakness in both legs, hyperactive knee and 
ankle jerks and a positive left Babinski reflex. The myelogram was re- 
peated with iodized oil, and a tumor was outlined at the level of the 
eleventh thoracic vertebra. Laminectomy was carried out at this level, 
and two intradural, extramedullary neurofibromas were found and re- 
moved. 


TABLE IV 
D1acnosis 
Per Cent 

Pain (pain on cough or straining or both 90%; night pain 81%) ee 
Percussion tenderness over column 
“Stiff back” - 68 
Minimal reflex changes 32 
Altered gait —__. 32 
Positive roentgenographic fading: 27 
Spinal fluid findings 

Increased protein: more than 50 mg. per 100 ml, 8 

Partial or complete block 41 


Roentgenographic examinations of the spinal column were carried out 
in all 37 cases, and in ten there was evidence of bony changes suggesting 
an intraspinal tumor. In 15 patients: the roentgenograms of the spinal 
column were negative, in six there were narrowed intervertebral inter- 
spaces, in five hypertrophic changes were present and in one case there 
was evidence of an epiphysitis in the lower thoracic region. 
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Examinations of the spinal fluid were carried out in 29 instances. In 
12 patients a partial or complete spinal fluid block was found. Twenty- 
six specimens of spinal fluid were observed to have a total protein of 
more than 50 mg. per 100 ml., the highest estimation being 10,000 mg. per 
100 ml. Three specimens were found to have cell counts elevated above 
five, the highest being 25 white blood cells per cubic millimeter. 

Thirty myelograms were performed on 28 patients. Of these, air was 
used as the contrast medium in four myelograms and either iodized oil 
or Pantopaque in the remaining 26. The tumors were accurately localized 
as to level in 27 of the 30 myelograms. The three unsatisfactory myelo- 
grams were all performed with air as the contrast medium, and in two 
cases they were repeated with iodized oil at a later date with satisfactory 
results. 

Forty-four surgical procedures were carried out on the 37 patients. In 
27 cases the tumors were removed; in eight instances all visible tumor was 
extirpated; and in the remaining two patients only biopsy specimens. were 
removed. Thirty-two cases required only one operation, although in one 
instance exposure through a renal incision as well as a lumbar laminec- 
tomy was necessary in order to remove a large dumb-bell neurofibroma. 
Of the remaining five patients, three required two operative procedures, 
and two each had three operations. In one instance signs of compression 
of the cauda equina developed three days after the removal of a neuro- 
fibroma, necessitating the evacuation of a postoperative blood clot. In a 
second case pain developed in the legs after the patient had had twelve 
months of relief following removal of an ependymoma of the cauda 
equina. Fourteen months after the original procedure a second operation 
revealed a large extradural cyst containing cerebrospinal fluid which had 
compressed the cauda equina. A third patient presented a roentgeno- 
graphic picture consistent with the diagnosis of giant-cell tumor of the 
first lumbar vertebra. Consequently, the tumor was removed from this 
vertebra, and a bone graft was performed by the orthopedic surgeon. 
When histologic section of the tumor showed that it was a neurofibroma, a 
laminectomy was performed, and a large extradural extension of the 
tumor spanning three vertebrae was removed. The two patients that had 
three operative procedures (of whom one had a dumb-bell neurofibroma 
of the neck and the other underwent two operations for protrusion of an 
intervertebral disk and a thoracic laminectomy for removal of two neuro- 
fibromas) have been previously described. In addition, one patient in 
this series of cases had undergone removal of a protruded disk before com- 
ing to the clinic. 
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COMMENT 


From the preceding data in 37 cases of spinal cord tumor, several in- 
ferences can be drawn which may assist in the earlier diagnosis of these 
lesions (table 4) . The age incidence indicates that cord tumors may occur 
in any decade of life. The fact that all of the patients complained chiefly 
of pain should lead one to suspect the possibility of spinal cord tumor in 
any case in which the patient complains of unremitting pain of unknown 
origin. The duration of symptoms in this group would tend to indicate 
that the time element is not of much importance in the differential diag- 
nosis of these lesions. Pain is not always typically radicular, and the loca- 
tion of the pain may be extremely varied from case to case. The onset of 
symptoms may be gradual or sudden. In many cases, the only complaint 
may be that of pain. The significance of pain occurring at night or be- 
coming exacerbated while the patient is recumbent should not be over- 
looked, and the production or increase of pain by acts of coughing, sneez- 
ing or straining is also of importance. The fact that in two of the 37 cases 
operation was performed for protruded disk before the true nature of the 
lesions was discovered indicates the importance of attempting to rule out 
spinal cord tumor in cases in which protruded intervertebral disks are 
suspected. Since routine spinal roentgenograms suggested the presence 
of a spinal cord tumor in ten of the 37 cases, the value of this examination 
should be kept in mind. The significance of spinal fluid examination as 
demonstrated by our series of cases needs no further comment except that 
a normal spinal fluid protein does not necessarily rule out the presence of 
a spinal cord tumor. However, as has been pointed out by others, spinal 
fluid examination should be done with caution in cases of suspected spinal 
cord tumors, since there is danger of herniation of the tumor with com- 
pression of the cord and increased neurologic deficit. The high incidence 
of complete removal of the tumors in this series illustrates the need for 
early diagnosis and treatment before the advent of serious, irreversible 
neurologic damage. The development of neurologic deficits is well illus- 
trated by the five patients in whom operation was delayed. 


SUMMARY AND CONCLUSIONS 


1. The diagnosis and localization of intraspinal cord tumors can some- 
times be made before definite neurologic changes develop, and it is im- 
portant to recognize these lesions before serious, irreparable damage to 
the spinal cord occurs. 

2. Ina review of 150 verified spinal cord tumors, 37 are reported in this 
study. Of these, 32 exhibited no definite or localizing neurologic signs 
at the time operation was performed, and the remaining five were neuro- 
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logically negative at the time of their original examination but developed 
definite signs while under observation. 

3. The only constant symptom in these patients was that of pain, 
which was the primary complaint in all cases. 

4. The pains were not typical either in character or in location; the 
duration of illness varied from two months to twenty-seven years; and 
the ages of the patients ranged from 11 to 72 years. 

5. In the vast majority of cases the pain occurred at night or was 
increased by lying down and could be induced or intensified by cough- 
ing, sneezing or straining. 

6. Roentgenologic examination of the spinal column indicated the 
presence of the tumor in ten of the 37 cases. 

7. The spinal fluid protein was elevated in 26 of the 29 instances in 
which it was studied. 

8. Myelography was of aid in localization of the spinal cord tumor in 
90 per cent of the patients. 
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@ Under the name of athetosis (A6etos, without fixed position), I 
propose to describe an affection which, so far as I know, has not 
heretofore attracted the attention of medical writers, and of which 
two cases have come to my knowledge. It is mainly characterized 
by an inability to retain the fingers and toes in any position in 
which they may be placed, and by their continual motion, From 
these phenomena, I have applied the term athetosis to the disease, 
having as yet had no opportunity of ascertaining by post-mortem 
examination the nature of the lesion to which the symptoms are due. 


—William A. Hammond in A Treatise of Diseases of the Nervous 
System, published in 1871. 
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Role of Birth Injury and Asphyxia in 
Idiopathic Epilepsy 


J. M. Nielsen, M.D., and Cyril B. Courville, M.D. 
Los Angeles, California 


Ir has been suspected for many years that idiopathic epilepsy, or recurrent 
seizures without apparent cause, may be due to birth trauma. If suffi- 
cient attention had been accorded the paper by Little’ in 1862 much time 
might have been saved in evaluation of the causal relationship of dystocia 
to epilepsy. The paper was titled, “On the influence of abnormal parturi- 
tion, difficult labours, premature birth and asphyxia neonatorum on the 
mental and physical condition of the child.” When Sigmund Freud’ took 
up the subject in 1897 he found that almost nothing could be added to 
Little’s contributions. Yet in spite of this work, Little’s disease was later 
described as due to a congenital or developmental defect. 

The present writers became acutely interested in the problem of 
asphyxia and its sequelae in 1933 when studying the case of a boy who 
had been throttled by a drunken sailor and six months later developed 
generalized athetosis. Courville then published a monograph on asphyxia 
secondary to faulty anesthesia,* and later. studied with Marsh* the 
pathologic findings in brains years after asphyxia. It was shown that 
convulsions, prolonged coma and choreoathetosis were not the result 
of the anesthetic but of asphyxia. Studies on microgyria and ulegyria 
revealed that these conditions were the end result of cortical and sub- 
cortical necrosis following asphyxia. Nielsen has studied six clinical cases 
of asphyxia secondary to circulatory collapse during spinal anesthesia 
with resultant convulsions, athetosis, hypophrenia and dementia. 

Cortical findings are quite different in individual cases, the distinc- 
tions being due to processes of repair. Death in a few hours leaves essen- 
tially a normal cortex. Death after a few weeks produces a cortex with 
innumerable very small or even microscopic foci of necrosis. Many 
months of life after asphyxia allow time for repair with focal cortical 
sears and cysts. If many years elapse before death, microgyria appear. 

From the department of psychiatry and neu- Read at the first biannual meeting of the 
rology, University of Southern California; and American Academy of Neurology, French Lick, 


the department of nervous diseases, College of | Indiana, June 8, 1949. Revised for publication 
Medical Evangelists. at this time. 
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The chain of evidence is not absolutely complete but little doubt of 
these events remains. Penfield’ has come to believe that microgyria are 
the focal points of convulsive seizures in some cases. 


EVIDENCE 


Aside from coma, the most common single symptom of acute asphyxial 
states is the array of hyperkinetic phenomena, especially grand mal 
seizures. The train of symptoms is the same regardless of the mechanism 
by which central anoxia occurs. Therefore, the acute alterations resulting 
from lack of oxygen are capable of producing convulsive seizures. Occur- 
rence of cerebral anoxia without seizures may depend on varying degrees 
of susceptibility to convulsions in different persons. In asphyxiated in- 
fants convulsions usually develop within the first few months of life. In 
such cases which come to autopsy later, unilateral or bilateral atrophies 
are typically found. It is particularly in such cases that Courville and 
Marsh‘ found ulegyria. 

In cases of ulegyria shown at autopsy there may be no other lesion 
or there may be microscopic scars. A case recently studied showed acel- 
lular cortical areas. On the other hand, changes described by Penfield 
and Erickson® may be present with additional cellular areas identical 
with those known to be anoxic in origin. 

In the past it has been thought that the acellular areas found in the 
cortex of patients with idopathic epilepsy were the result and not the 
cause of seizures. They were then ascribed to focal arterial spasm or 
some other mechanism causing ischemia. This assumption is unproved. 

The final proof of the etiologic importance of these acellular areas 
depends on proof of their presence after neonatal asphyxia and the dem- 
onstration of such areas in individuals with generalized electroencephalo- 
graphic dysrhythmia. 


CLINICAL STUDIES 


Proof of birth asphyxia is extremely difficult to establish by history. 
It is common knowledge that many children have minor asphyxial dis- 
turbances at birth, but they are relieved by manipulations such as slap- 
ping, cleansing of the throat or other simple measures, without any 
sequelae. Obstetricians know also that greater difficulties often occur, 
but are resolved after four to seven minutes without any written record of 
the matter. If the child is made to breathe well in a few minutes it is 
assumed that the difficulty is past. Thus there is neither written record 
nor memory in the minds of anyone concerning the very items one needs 
in a study of asphyxia. In an excellent review Russ and Strong’ stated 
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that asphyxia of more than two minutes’ duration after birth would leave 
residuals. 

Because of difficulties which seem insurmountable in obtaining a re- 
liable history of asphyxia, Nielsen* reasoned that a history of birth 
sequence would be valuable in showing the effects of dystocia. Since 
we already know that the firstborn sibling has far more difficulty than 
those of subsequent birth by the same mother, and since birth primacy 
can virtually always be established, an opportunity was presented to 
determine whether idiopathic epilepsy was essentially a problem of 
birth asphyxia. Accordingly a series was studied and a preliminary report 
was made of 105 cases. It was found that nearly 60 per cent of epileptics 
were firstborn. However, the number of siblings in each family was not 
established and indeed could not be fixed since children were still being 
born. Since that time another series of 81 cases with 273 siblings has 
been studied. In that series the number of siblings was arbitrarily taken 
from those who were not firstborn and the place of the patient in the 
sibling series was taken as the number of siblings in the family. All 
error thus would be in favor of fewer rather than more siblings. Even so, 
there were 3.3 siblings per family. The total number of cases of epilepsy 
from private practice in this study is now 188, of which the birth sequence 
is known in 176. The 12 unknown are omitted. 

In order to check the same question on a totally different group 
Nielsen obtained the collaboration of Dr. Fred O. Butler,’ Superintendent 
of Sonoma State Home at Eldridge, Celifornia, who was able to furnish 
excellent records of 780 cases in which all factors were known. That 
series is fraught with hypophrenia, alcoholism in parents, illegitimacy and 
severe poverty in general. There were 780 epileptics among 3,275 siblings, 
or 4.2 children per family. Combining these two series of cases there were 
a total of 374 firstborn out of 956 epileptics, or 39.12 per cent firstborn. 

The average number of siblings per family in cases where the fact was 
determined was 4.1. This figure also is not an absolute one because more 
children may subsequently be born, but any error would tend to raise and 
not lower the incidence of birth trauma. Now since 39.12 per cent of cases 
of epilepsy are in the firstborn, the remaining 60.88 per cent must be 
divided among the 3.1 remaining siblings. This means 60.88 divided by 
3.1, or 19.64 per cent. Firstborn then have a susceptibility ratio of 39.12 
to 19.64, or almost exactly 2 to 1. This may be interpreted that in this 
series the mere fact of being firstborn gave the child twice the suscepti- 
bility to epilepsy of any child subsequently born to the same mother. 

It is of interest to guess or to attempt to calculate the percentage 
of firstborn who develop epilepsy. It would seem that about 40 per cent 
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of all cases of idiopathic epilepsy are in firstborn individuals. Since there 
are 500,000 epileptics in this country of 140 million inhabitants with 
about 35 million firstborn, we can assume that 40 per cent of 500,000 or 
200,000 of the 35 million firstborn develop epilepsy, or 1 in 175. This 
means about 0.6 per cent of firstborn have epilepsy. An equal number, 
roughly estimated, are spastic. Thus 1.2 per cent of firstborn suffer 
from either epilepsy or spacticity with or without choreoathetosis. Of 
course, children subsequently born may also have asphyxia or birth 
trauma but much less danger exists. 

The first question to arise is, if firstborn are twice as susceptible to 
epilepsy as those of subsequent birth, why does cerebral dysrhythmia 
run in families? It is granted that the cerebral dysrhythmia indicates a 
predisposition to epilepsy but of itself it is not epilepsy. Probably in 
such families birth trauma, especially asphyxia, becomes the factor 
which provokes seizures. Since less than one per cent of firstborn become 
epileptics, it is clear that birth trauma alone is rarely an adequate cause. 
It can, however, be an adequate cause in a predisposed individual. 

The question of lapse of time between birth asphyxia or injury and 
the onset of convulsions is important. If the cases are divided into 
quinquenniums it is found that the greatest incidence is in the first five 
years, slightly less in the second, definitely less in the third and much 
less in the fourth five-year period. Convulsions beginning after the age 
of 20 are rarely due to trauma at birth. There are still problems calling 
for extended research in this field. 

In cases of gross cerebral trauma at birth, no one will question that 
surgical intervention as soon as possible is indicated. In cases of asphyxia 
years may elapse before it is recognized as having occurred. The ques- 
tion of surgery then depends on the site and extent of cerebral damage. 
In the infant asphyxial lesions of the basal ganglia usually produce 
choreathetosis, while cortical lesions produce epilepsy. An idiopathic 
epileptic is then probably susceptible of exploration to determine the 
exact epileptogenic focus. The best clinical guide to the site is the aura. 
If only one gyrus were affected the problem would be relatively simple, 
but there are often several foci. Excision of the focus depends largely on its 
site. In the frontal or temporal region excision is theoretically not difficult 
if the focus is determined. In children under the age of 10 speech areas 
can be resected with impunity; the older the patient after that age the 
greater the hazard. Aphasia, from which the young patient can recover, 
is a small matter compared to epilepsy. However, in the occipital region 
or in the motor cortex it may be better to avoid excision rather than 
produce a large visual defect or focal paralysis. Impossible or inadvisable 
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areas for surgical intervention are relatively few. It would seem, there- 
fore, that every idiopathic epileptic is potentially a surgical case. 


SUMMARY AND CONCLUSIONS 


1. There is strong evidence from both the clinical and pathologic 
viewpoints that idiopathic epilepsy is due to small cortical focal areas 
of damage in individuals with lowered convulsive thresholds. 

2. Firstborn children, because of difficulties during birth, are twice 
as susceptible to epilepsy as are children subsequently born to the same 
mother. 

3. Children of subsequent birth may suffer from exactly the same 
difficulties at birth as do the firstborn, and consequently they may also 
have epilepsy due to birth trauma or asphyxia. 

4. The focal lesion resulting from asphyxia or birth trauma acts as 
a trigger mechanism, but is not adequate to produce epilepsy in all 
persons. A lowered convulsive threshold, as indicated by cerebral dys- 
rhythmia, is necessary in many instances. 

5. Estimates indicate that 40 per cent of all cases of idiopathic epilepsy 
are in firstborn children. A smaller percentage of those subsequently born 
also develop epilepsy because of birth trauma. Probably more than one- 
half of all cases of essential epilepsy are the result of birth injury or 
asphyxia. The remainder are due to a variety of causes of cerebral damage. 

6. In the conviction that there is a cerebral focal lesion mechanism 
in each case of idiopathic epilepsy, the authors believe that each case 
should be evaluated from the standpoint of surgical intervention. Even 
though surgical intervention may be successful only in a minority of 
cases, it should be considered. 
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Polycythemia Vera and the Nervous System 


David R. Johnson, M.D., and William S. Chalgren, M.D. 
Stockholm, Sweden, and Mankato, Minnesota 


PoLycyTHEMIA vera is not a common disease, yet its clinical and patho- 
logic features are such that it should be considered in the differential 
diagnosis of many neuropsychiatric syndromes. Our purpose is to em- 
phasize those aspects of polycythemia which indicate nervous system 
involvement or which produce functional symptoms that may be mis- 
taken for psychiatric disease. 

The etiology of polycythemia vera is unknown. Its basic pathologic 
defect is overproduction of blood cells in the bone marrow. There is 
marked vascular engorgement throughout the body, and hemorrhages 
and thrombosis with infarction may occur anywhere. Symptoms are due 
to circulatory stasis with tissue anoxia and to disturbances of function 
secondary to the vascular lesions. 

Chief clinical characteristics of the disease are an increase in red 
blood cells, dusky red cyanosis of the skin and an enlarged spleen. The 
onset is insidious, and first symptoms of headache, dizziness, tinnitus or 
visual disturbances are usually noted in middle or later life. Some patients 
complain first of dyspnea, weakness or anorexia; vague gastrointesti- 
nal disturbances, peptic ulcers and gastric hemorrhages are common. 
Many other symptoms involving all organs and organ systems of the body 
are noted. The face is almost always flushed, ecchymoses of the skin are 
frequent, the blood is dark and thick, red cell count is usually above 
6,000,000 per cu. mm., and hemoglobin is well over 100 per cent (16 
grams). A markedly elevated hemotocrit is a characteristic finding. The 
white blood cell and platelet counts and blood volume are all increased, 
and the basal metabolic rate is often elevated. 

The course of the disease is chronic, and patients may suffer from 
repeated vascular lesions before a vital organ is involved. A vascular 
accident, anemia secondary to fibrosis of the bone marrow, or occasionally 
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transformation of polycythemia into leukemia are the chief causes of 
death. 


NERVOUS SYSTEM PATHOLOGY 


The principal nervous system lesions in polycythemia result from 
marked generalized vascular congestion. Cerebrovascular accidents are 
common and are a frequent cause of death. Cabot in 1899" reported the 
first case of cerebral apoplexy attributed to polycythemia, showing at 
autopsy a large extradural hemorrhage originating from rupture of the 
middle meningeal artery. Other cases of intracerebral hemorrhage have 
been cited®* ** and subdural and subarachnoid hemorrhages have been 
seen occasionally.” ° ~ * By far the most common lesions are those secon- 
dary to thrombesis, very often multiple. Hutchinson and Miller in 1906° 
reported the first complete pathologic study of the brain in polycythemia. 
Their case showed extensive thrombotic softening in both occipital lobes, 
the tip of the left temporal lobe, the left lenticular nucleus and the right 
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thalamus. Jacobs*® recorded a case with hemiplegia which at autopsy 
had a large softening in the left frontal lobe, a smaller one in the right 
lenticular nucleus, and a hemorrhagic pachymeningitis. Ford": described 
a case with thrombosis of the right middle cerebral artery and superior 
longitudinal sinus, exhibiting also a small infarct in the left motor cortex 
from a previous thrombosis. Winkelman and Burns’* described a case in 
which there was enormous distention of the capillaries and small vessels, 
with perivascular hemorrhages, edema and diffuse degenerative changes 
of the ganglion cells. 

In other cases the vessels are not markedly distended, and the prin- 
cipal changes are those of tissue infarction with necrosis and acute and 
chronic encephalomalacia. While microinfarcts are seen frequently, the 
lesions usually described result from thrombosis of the medium sized 
and larger vessels. Proliferative and inflammatory vascular changes are 
minimal. 

A marked tendency to thrombosis is due presumably to the huge in- 
crease in blood cells and blood volume. Viscosity of the blood is greatly 
increased and the rate of flow is lessened correspondingly.’* '* Increase 
in platelets and in serum calcium which occurs in polycythemia may 
further predispose to intravascular clotting.’ Arteriosclerosis has also 
been regarded as a factor which intensifies the likelihood of thrombosis. 
Polycythemia occurs in that age group in which vascular pathology is 
usually present, and there is some evidence that the polycythemia hastens 
the progression of arteriosclerotic disease.’* 
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In many cases having obvious focal areas of necrosis, a careful search 
does not reveal any vascular pathology.’* '* It is postulated that the 
pathologic lesions result from tissue anoxia secondary to sluggish circula- 
tion. It is well known clinically that focal disturbances may recur re- 
peatedly before a permanent disability results. These disturbances are 
assumed to be due to a temporary focal anoxia. It is also possible that 
they are secondary to small and unrecognized thrombi, accompanying 
which there is a more widespread but temporary interruption of function. 


NERVOUS SYSTEM SYMPTOMATOLOGY 


The importance of nervous system symptomatology in polycythemia 
was stressed by Vaquez in 1892 in the first published case of the disease."’ 
His patient deveioped in the course of the illness severe Méniére-like 
crises marked by vertigo, tinnitus of the right ear, a staggering gait and 
vomiting. Osler in 1903*° noted marked nervous system symptoms in 
eight of nine cases. Headache was a prominent symptom in four, pains in 
the back and abdomen in three cases. Other symptoms included vertigo, 
tinnitus, a feeling of fullness in the head, pains and paresthesias in the 
extremities, speech disturbances, gait difficulties, weakness, blurred vision 
and loss of consciousness. 


Many reports of polycythemia followed these earlier studies, and it 
became obvious that involvement of the nervous system was a cardinal 
feature of the disease. In 1912 Lucas* summarized 179 known cases in 
which the most prominent symptoms were florid skin (83 per cent) ; 
symptoms of cerebral congestion such as headaches (31 per cent) ; dysp- 
nea (19 per cent); and lassitude and weakness (19 per cent). Many 
nervous system complaints and symptoms were noted indicating dis- 
turbances in the motor pathways, extrapyramidal system, speech and 
visual centers, brain stem and meninges. A great variety of psychiatric 
complaints were recorded as well, including apprehension, delirium, con- 
fusion, insomnia, memory loss and psychosis. 


Harrop in 1928* stated that “the nervous and psychic symptoms of 
the disease, together with the disturbances of the special senses, are often 
its first and most striking manifestations.” Dameshek and Henstell 
in 1940*' emphasized that symptoms referable to the central nervous 
system were present in almost every case. In a study of 163 cases of 
polycythemia by Tinney, Hall and Giffin,”* 127 or 78 per cent of the 
patients had nervous system symptoms, and in 55 patients (34 per 
cent) the reason for.seeking medical attention was neurologic in nature. 
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NONLOCALIZING NEUROPSYCHIATRIC SYMPTOMS 


In most cases of polycythemia the symptoms which suggest nervous 
system pathology are vague, multiple and misleading. The most com- 
mon group of complaints are headache which is noted in almost all 
patients, vertigo, fatigue and weakness. Headache varies from a sense 
of fullness within the head to severe attacks of pain identical to migraine. 
Vertigo may consist merely of a sensation of giddiness or lightheadedness, 
or it may be accompanied by a sense of turning, by a staggering gait =e 
by nausea and vomiting such as is seen in labyrinthine disease. 

Other symptoms frequently noted are visual disturbances, pares- 
thesias and pains in the limbs. Fainting spells and convulsions occur 
occasionally. Oppenheimer* described a case in which polycythemia was 
considered the cause of a grand mal epileptic disorder. 

Many vague symptoms occur which do not indicate any obvious 
disease. These symptoms are usually multiple and are combined with 
equally vague gastrointestinal, circulatory, respiratory and genitourinary 
complaints. They include chronic lassitude and fatigue, anorexia, nausea, 
abdominal pain, dyspnea, palpitation, hot or cold hands and feet, som- 
nolence, nervousness and irritability, insomnia, frequency and urgency 
and scattered aches and pains. A patient with these complaints is likely 
to be labeled a “neurotic,” particularly when the usual manifestations of 
polycythemia are minimal.** One patient described by Sloan® had pre- 
viously been given the diagnoses of neurasthenia, psychasthenia, and 
melancholia, and had been psychoanalyzed for a time without effect on 
his symptoms before polycythemia became evident. Tinney, et al.”* found 
that almost all patients in their series had vague symptoms and that 17 
per cent of them had symptoms suggesting severe neuroses and exhaus- 
tion. Insomnia or drowsiness were major complaints in 14 cases (8 per 
cent), and mental depression was present in seven cases. 

Psychiatric disturbances, aside from those which might be confused 
with a neurosis, are most frequently related to disorders in the sensorium. 
Difficulty in concentration and in memory is a common complaint.’ In 
some cases transient lapses in memory have occurred, lasting from a few 
minutes to several days,* ** ** while in others memory loss is present 
continually.’* Mental deterioration may become severe and the patient 
may become completely irrational and confused.** ** Levin** gathered ten 
cases in which depression was the outstanding feature. Bizarre olfactory 
hallucinations may occur occasionally.*® *° 

The striking feature of these neurotic and psychotic phenomena is 
that they frequently disappear completely when the blood volume ‘is re- 
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turned to normal.** ** ** This emphasizes the fact that many of the 
symptoms are caused by functional impairment secondary to the general- 
ized congestion, as opposed to structural changes associated with definite 
vascular lesions. 


Case 1—C. P., a farmer aged 55, was first seen at the outpatient clinic in No- 
vember 1940, complaining of excessive weakness and fatigue of three months’ duration. 
He also complained of occasional headaches, difficulty in thinking and memory loss. 
He had no other complaints and previously had been in excellent health. Physical and 
neurologic examinations were normal. Blood pressure was 132/94; hemoglobin, 98 per 
cent; red cell count, 4,860,000 per cu. mm.; and hematocrit reading, 47 per cent. A 
tentative diagnosis of cerebral arteriosclerosis was made and he was advised to limit 
his activities slightly. In 1941 the patient’s wife stated that he was more irritable than 
normal and exhibited noticeable emotional instability. A plethoric appearance was 
observed at this time, but the blood was not examined. He was placed on phenobarbital 
medication. In 1943 the patient noted numbness in the left hand after milking and 
episodes of vertigo upon arising. He was doing routine farm work at this time, though 
he had to rest several times during the day. In 1944 his lassitude and weakness had 
progressed and he began to notice definite lapses of memory. At this time hemoglobin 
was 20 grams, red count 5,550,000 per cu. mm. and the hematocrit 51 per cent. A 
complete cardiac examination was negative. 


In 1945 the diagnosis of polycythemia was finally considered. It was found that 
the patient obtained considerable relief from fatigue following withdrawal of a pint of 
blood. Up to that time his case had been followed in the neuropsychiatric clinic, but he 
was then transferred to the medical and hematology clinics. From 1945 to the present 
he has been observed closely and has been hospitalized once. Treatment has consisted 
of venesection, phenylhydrazine and radioactive phosphorus. Hemoglobin has been kept 
at 16 or 17 grams, and the hematocrit has been about 50 per cent. All symptoms disap- 
peared with this treatment routine and he has been doing his farm work without rest 
periods. 

Comment: The characteristically vague and insidious onset of polycythemia is 
well illustrated in this case. The patient was followed in a neuropsychiatric clinic for 
four years before the exact diagnosis was made. Symptoms of fatigue, irritability, 
emotional instability, headaches, memory difficulty, numbness and vertigo could easily 
be confused with a neurosis, particularly if the patient were a complaining type. To be 
noted also is the fact that the patient had symptoms for several years before blood 
values became markedly abnormal. It is unnecessary to stress the value of complete 
initial and occasional follow-up evaluations in patients observed for long periods of 
time, particularly when their symptoms increase gradually. 


FOCAL NEUROLOGIC COMPLICATIONS 


Hemiplegias: The most common focal lesions in polycythemia, aside 
from visual disturbances and vertigo, involve the motor pathways. 
Various degrees of hemiplegia, with or without aphasia, occur. Hemi- 
plegias are usually the result of vascular thrombosis, and they occur 
most often after the diagnosis of polycythemia has been established for 
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some time. All degrees of motor loss may occur, from slight weakness in 
one limb to complete paralysis of arm and leg.’* ** ** ** ** Various visual 
field defects may also be exhibited.** The thalmic syndrome in polycy- 
themia has been described by Alajouanine, et al.*° Transient or permanent 
attacks of hemianesthesia are as common as motor disturbances. 

Occurrence of bilateral hemiplegia or of several focal motor and sen- 
sory lesions is not unusual.** ** Transient paralyses and aphasias are even 
more common. Howell** described a case in which there were five tem- 
porary episodes of aphasia before hemiplegia developed. Weber* re- 
ported a case in which there were eight attacks of temporary aphasia 
over a year’s time, and nine years later the patient suddenly noticed 
numbness over the whole right side of his body. Occasionally, hemiplegia 
provides the first indication of the underlying disease. This was true for 
the patient described below. 


Case 2—E. T., a farmer aged 36, developed a moderately severe headache on 
August 10, 1948. This continued for several days. On August 15 he noted nausea and 
vomiting and became lethargic. He was hospitalized the following day when he became 
unable to talk or use his right arm. Past history revealed that he had had mild but 
definite memory loss for several months, and on several occasions he had complained 
of numbness of his hands. Two years previously he had experienced an episode of ankle 
edema and was told that he had “kidney disease.’”” Examination revealed an expressive 
and receptive aphasia, weakness of the right arm and lower face, and pathologic re- 
flexes on the right. Physical examination showed enlargement of the spleen. Hemo- 
globin was 18 grams; red cell count, 6,360,000 per cu. mm.; hematocrit, 56.5 per cent. 
Other studies were negative. The clinical diagnosis was polycythemia complicated by 
thrombosis of a branch of the left middle cerebral artery. Treatment by venesection was 
instituted, but it was difficult to maintain normal blood levels. 


A few days after admission the patient became more alert and began to understand 
simple statements. He gradually improved and was beginning to talk when, eight days 
after admission, aphasia again became complete and hemiplegia extended to the right 
leg. No pulsation of the left carotid artery could be detected, and it was assumed that 
a thrombus had occluded the common carotid artery. 


The patient again began to improve but two weeks later developed a pulmonary 
infarct. Three months later he expired following a thrombosis of the superior mesenteric 
artery. Autopsy revealed an infarction of the entire small bowel. A recent myocardial 
infarct was present. Vascular thromboses were scattered throughout the viscera. The 
left common carotid artery was completely occluded by a thrombus extending from 
near its origin to the bifurcation. Examination of the brain revealed multiple areas of 
softening in the distribution of the left middle cerebra! artery. There was also a small 
area of encephalomalacia in the right middle frontal gyrus. Microscopically, these areas 
were typical ischemic infarcts. There were no inflammatory or endarteritic changes. 

Comment: In this patient diagnosis of polycythemia was not made until a cerebral 
thrombosis had occurred. Prior to this, symptomatology was vague consisting of 
memory loss and numbness of the hands. The transient nature of the first stroke 
followed by a more permanent and extensive lesion is characteristic in polycythemia. 
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Post-mortem examination demonstrated bilateral lesions in the brain. The one in the 
right frontal lobe was in a relatively silent area, but may have been responsible for 
his complaint of difficulty with memory. Thrombosis of the carotid artery in polycy- 
themia is not common but does occur. Low and Poppen*® in 1908 described a case 
with almost identical clinical and pathologic findings. 

Basal Ganglia Lesions: Symptoms indicating involvement of the basal 
nuclei are seen occasionally. Several reports describe the development of 
choreiform movements during the course of the disease.** ** In one of 
these** the chorea disappeared dramatically following irradiation to the 
long bones. Doll and Rothschild** reported the case of a 44 year old male 
who had polycythemia and a syndrome resembling Huntington’s chorea. 
A case complicated by chorea, cataplexy and mental confusion has been 
cited by Schiff and Simon.” A clinical picture resembling Wilson’s hepato- 
lenticular degeneration was seen in one patient described by Brockbank,** 
and a parkinsonian tremor was present in another examined by Damashek 
and Henstell.”* 


Diencephalic Lesions: Hypothalmic and pituitary disturbances occur 
occasionally in patients with well established diagnoses of polycythemia. 
The reverse situation in which polycythemia appears to result from 
diencephalic lesions has also been described, and considerable discussion 
has developed concerning the possibility of an erythrocyte stimulating 
center in this area. 

Several case reports of narcolepsy and obesity as complications of 
polycythemia have been recorded.** ** Gunther** described a case of 
polycythemia with obesity, narcolepsy and diabetes insipidus, and Lher- 
mitte and Peyre*’ recorded a case with narcolepsy, cataplexy and attacks 
of chills and generalized tremors. Keschner® described a case in which the 
patient experienced exaggerated salivation, flushes of heat and cold, and 
marked hyperhidrosis over the upper half of the body. 

Cases of polycythemia associated with or secondary to other dien- 
cephalic disturbances are somewhat more common and have been noted 
following encephalitis lethargica®’ and brain trauma.** ** A number 
of cases occurring with pituitary and hypothalamic lesions have also 
been observed.** ** Guillain, et al.°* found mild polycythemia asso- 
ciated with the adiposogenital syndrome, diabetes mellitus, diabetes in- 
sipidus, narcolepsy and acromegaly. Moehlig and Bates described two 
cases of polycythemia and pituitary basophilism, one having a basophilic 
adenoma while the other had a suprarenal tumor. Cushing® had previous- 
ly noted a tendency to polycythemia in cases of pituitary basophilism. 
Barker and Craig": reported two cases in which polycythemia was asso- 
ciated with tumors in the region of the third ventricle. They felt that 
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polycythemia was produced by a disturbance in water metabolism, con- 
centrating the blood with a low plasma volume. Further evidence for a 
possible erythrocyte stimulating center has been produced by Schulhof 
and Matthies,”* who were able to cause polycythemia in rabbits by intro- 
ducing foreign material into the diencephalic region. 

Polycythemia has also been described in association with lesions in 
other areas of the brain. Drew and Grant’ gathered ten such cases, in- 
cluding sarcoma of the convexity of the left frontal lobe (Salus*) , glio- 
blastoma multiforme of the right parietal lobe (Meiner*®), and “endo- 
thelioma” of the right frontal region (Galindez and Sanguinetti®). In 
their own case a large chronic subdural hematoma was present, and they 
were unable to ascertain whether the original disease was polycythemia 
or whether the increase in blood cells was secondary to the hematoma. 
In four cases the lesions were in the posterior fossa. Oppenheimer** men- 
tioned a case in which a cerebellar medulloblastoma was found at autopsy. 
Carpenter, Schwartz and Walker® described three cases in which the 
polycythemia disappeared after removal of cerebellar hemangioblastomas. 

The common factor in all these cases of tumor in areas of the brain 
other than the diencephalic region was a marked increase in cerebrospinal 
fluid pressure. It is quite possible that this increased pressure might have 
been transmitted from the third ventricle to neighboring hypothalamic 
centers which influence water balance or erythropoietic activity. On the 
basis of the above evidence, a number of authors suggest that there is a 
center for stimulation of erythrocytes located in the diencephalon.*® ** 
6%, °° Lucia and Marasse,” on the other hand,’conclude that the relation- 
ship of polycythemia to diencephalic lesions is more fortuitous than real. 
It is obvious that further study of this problem is necessary. 


Polycythemia Confused with Brain Tumor: In some cases cerebral 
complications of polycythemia closely resemble symptoms of brain tumor. 
When lesions are focal and slowly progressive, and when there is a papil- 
ledema and increased spinal fluid pressure, the diagnosis between poly- 
cythemia and tumor is exceedingly difficult." One of the cases described 
by Christian** was explored for a possible tumor despite knowledge that 
the patient had polycythemia. Naville and Brutsch® described a case in 
which a 33 year old woman developed hemiplegia with aphasia secondary 
to polycythemia. Ten years later she developed convulsive seizures, head- 
aches and papilledema. Though a diagnosis of tumor was made, none was 
found. Oppenheimer” reported a case in which findings led to an opera- 
‘ion for brain tumor. An area of softening was found. A year later the 
patient developed the typical picture of polycythemia vera. Adams® 
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examined a patient in whom focal seizures were present. There was a 
history of a slight head injury and the patient was subsequently explored, 
but with negative results. Brockbank** and Drew and Grant’ have also 
described cases in which surgical exploration was undertaken because 
there was a question that the symptoms were caused by a tumor. Tinney, 
et al.”* found that in eight of 127 cases a brain tumor was suspected, and 
that in two cases a tumor was found. 

It is generally agreed that, in a case of polycythemia with symptoms 
suggestive of tumor, the blood volume and cell count should be restored 
to normal before exploration is undertaken. In most cases symptoms will 
disappear under such therapy. It must be kept in mind, however, that a 
tumor or subdural hematoma may occasionally be present, even in ob- 
vious cases of polycythemia vera. 

Visual Disturbances: Complaints referable to the visual system are 
among the most common of all symptoms in polycythemia. A gradual 
and progressive blurring or dimness of vision may be the initial symptom 
of the disease. Transient periods of loss of vision or even complete blind- 
ness may occur.** * * Loman and Dameshek™ repeated the description 
of a case reported in 1838 of amaurosis from plethora in which the patient 
suffered from momentary attacks of visual loss, eventually terminating in 
blindness. Partial vision was restored by bloodletting. Many patients 
notice lights and spots before the eyes, and when these occur with head- 
ache the diagnosis of migraine is apt to be made. Diplopia is another 
common complaint. Stewart” cited a case in which there was hemiplegia, 
aphasia and blindness from bilateral “optic neuritis.” Douglas and Eisen- 
brey” described a case in which there were transient attacks of complete 
blindness in one eye, with the ophthalmoscopic examination negative. 
Brockbank™ recorded a case in which visual failure with bilateral optic 
atrophy followed a head injury, but an exploration was negative. 

Funduscopic examination reveals engorgement and cyanosis of the 
retinal veins.** “* ** Hemorrhages are seen occasionally,” and thrombosis 
of the central retinal vein may occur.” Blurring of the disc margins is 
often present, and definite papilledema is not uncommon’ ** ** Drew and 
Grant’ collected from the literature 19 cases of polycythemia with papil- 
ledema. The diagnosis of brain tumor may be suggested, particularly if 
focal neurologic symptoms are present as well.’ Tinney, et al.** found 
engorgement of the veins in almost all of the cases they studied and 
choked discs were found in eight of the 163 cases. 

Case 3.—E. V., a man aged 57, experienced several transient attacks of sudden 


blindness in the left eye in January 1936. In February 1936 the blindness lasted one 
month, followed by a slight return of central vision. About the same time he noted 
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difficulties in concentration and memory and weakness and numbness in the right arm. 
In February 1937 he began to notice periods of blurred vision in the right eye. Physical 
examination in April 1937 was negative except for a slightly enlarged liver; blood 
pressure was 114/80. Examination of the right optic fundus revealed a congested 
nerve head with dilated veins. An old hemorrhage was seen in the temporal half of the 
retina. Primary optic atrophy was present in the left eye. The only vision remaining on 
the left was limited to a small paracentral area. Hyperreflexia and slight weakness of 
the right arm was noted, and there was obvious memory loss and difficulty in concen- 
tration. Laboratory studies revealed hemoglobin, 146 per cent; red blood cell count 
ranging from 6,200,000 to 8,900,000 per cu. mm.; hematocrit, 76 per cent; and blood 
volume, 7 liters. Spinal fluid studies were negative. An electrocardiogram revealed 
evidences of an old myocardial infarct, and roentgenograms revealed a duodenal ulcer. 
The patient was treated with venesection and phenylhydrazine, and restoration of 
normal blood levels resulted in considerable subjective improvement. In a follow-up 
letter two years later, it was reported that the patient had become almost completely 
blind. 

Brain Stem Lesions: Vascular lesions localized to the region of the 
brain stem may also be expected. The most common symptom is vertigo, 
which is probably caused in many cases by distention of the vessels of 
the labyrinth. Vertigo is a major complaint in at least a third of all 
cases.” ** It was present in fourteen of the twenty cases described by 
Dameshek and Henstell.”' It is often associated with tinnitus and hearing 
loss, and sometimes with nausea and vomiting and other symptoms com- 
mon to Méniére’s syndrome. Occasionally the complaint of vertigo is the 
initial symptom, and it may be the only complaint for some time (Chris- 
tian,’* Cole”) . Progressive deafness, often unilatera', is not infrequent in 
polycythemia (Dameshek and Henstell* and Adams”) . Tinnitus is very 
common. Diplopia and nystagmus are less frequent. Cerebellar disturb- 
ances may also occur. 

Case 4.—R. S., aged 42, first noted tinnitus and gradual hearing loss in the right 
ear in 1942. In 1943 he observed bilateral varicosities in his legs, and the left leg tired 
easily. In 1945 he began to complain of a progressive feeling of fatigue and ill health, 
accompanied by occasional fainting spells after exertion. In the summer of 1949 he 
became increasingly irritable. In September he had several transient attacks of diplopia, 
and in October he began to have difficulty in coordinating the fingers of his left hand. 
He also noted numbness of the left arm and leg. Examination upon admission in 
November 1949 revealed a slightly obese man with a florid face. There were marked 
varicosities in the legs and left arm. The spleen was easily palpable. Neurologic findings 
included engorged retinal veins, bilateral horizontal nystagmus, nerve deafness of the 
right ear and slowness of movement of the tongue. There was moderately severe 
cerebellar involvement of the left arm and leg, including cerebellar rebound and left 
sided hyporeflexia. Deep sensation was poor in the left leg. 

Laboratory studies showed hemoglobin, 22.8 grams; hematocrit, 71 per cent; in- 
creased leukocyte and platelet count. Spinal fluid was normal with a normal pressure. 
An electroencephalogram, visual fields, skull roentgenograms and vestibular tests were 
normal. Audiometric tests revealed marked nerve deafness on the right. 
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Withdrawal. of 500 cc. of blood was accompanied by a marked increase in the 
patient’s sense of well being. Neurologic signs were only slightly improved. 

Comment: In this patient there were obviously several lesions, including one in- 
volving the left cerebellar hemispheres and one involving the right eighth nerve. His 
follow-up has been too brief to show whether there will be any great improvement in his 
neurologic symptoms under continued treatment. 


Spinal Cord and Peripheral Nerve Lesions: Isolated involvement of 
the spinal cord in polycythemia has not been reported, though there is no 
reason why thrombosis of the spinal arteries with resulting disturbance 
of function should not occur. Spinal fluid examinations are negative ex- 
cept for occasional cases in which there is increase in spinal fluid pressure. 
Bottner*® recorded several cases with increased pressure, one having a 
value as high as 540 mm. of water. Drew and Grant’ described a patient 
in whom the spinal fluid pressure was 510 mm. of water. Lohman and 
Dameshek™ recorded a pressure of 380 mm. of water, with a return to 
normal following removal of 3,000 cc. of blood. The increased pressure 
presumably results from the fact that the bony skull case prevents brain 
tissue from expanding when vessels are engorged. Decompression, how- 
ever, was of little benefit to the patient described by Drew and Grant. 

Symptoms of peripheral nerve involvement in polycythemia are strik- 
ing, but actual cases of mononeuritis or multiple neuritis are rare. A defi- 
nite case of brachial plexus neuritis was described by Meyer,” and Fetter- 
man and Spitteler® published a case in which mononeuritis in the leg was 
associated with polycythemia. Pains in the limbs are common and in 
some cases they are severe. They seldom resemble root pains, and it has 
been suggested that they result from local tissue engorgement.** In many 
cases the pains are due to claudication secondary to peripheral arterial 
disease.'* Hot or cold sensations in the limbs are common. In some patients 
the pains are localized to the joints, suggesting arthritis.** 

Numbness and tingling of the hands and feet are frequent complaints. 
Dameshek and Henstell** found such paresthesias in twelve of twenty 
patients. In four of nine patients examined by Adams” paresthesias were 
prominent symptoms. These symptoms almost always disappear under 
treatment. Sturgis,“* for example, had a patient who always knew when 
to return for additional venesection by reappearance of numbness in the 
hands and feet. 

Actual atrophy from peripheral neuritis is rare. However, Crosetti® 
reported a case of progressive atrophy of the hands and feet due to periph- 
eral nerve involyment. The patient also had chorea. Christian** found 
a toe drop in one of his patients, and Lhermitte’’ included peripheral 
atrophy as an infrequent complication in his case studies. 
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Case 5—F. H., a woman aged 36, was. hospitalized in February 1948 with com- 
plaints of progressive weakness in the legs for nine months, weakness of the right arm 
for six months, hyperesthesias in the hands and feet for two months and inability to 
walk for the past three weeks. Examination upon admission revealed a patient with 
dusky cyanosis of the skin and an enlarged liver and spleen. Bilateral papilledema was 
present. Severe generalized peripheral neuritis was noted. Reflexes were absent and 
there was marked weakness in all limbs, most severe distally. A glove and stocking loss 
of all sensation was in evidence. Hemoglobin was 18.5 grams; red blood count, 6,190,000 
per cu. mm.; and hematocrit, 60 per cent. Spinal fluid pressure was 16 mm. of mercury 
and spinal fluid protein was 86 mg. per cent. Basal metabolic rate was plus 45. Sternal 
marrow biopsy was compatible with the diagnosis of polycythemia. 

The patient was treated with repeated venesections and blood values returned to 
normal. Peripheral neuritis was not changed, however, though she also received inten- 
sive physiotherapy and vitamin therapy. She frequently complained of headaches and 
marked lassitude. In June 1948 she developed abdominal pain with vomiting. She sud- 
denly expired after aspirating some vomitus. Autopsy was refused. 

Comment: In this case the chief symptomatology was that of severe peripheral 
neuritis. This was not influenced favorably by a return of blood values to normal, nor 
by the usual vitamin and physical treatments. A similar case was studied in the 
hospital three years previously. Restoration of normal blood values also had no effect 
on neuritis.*¢ The cause of this neuritic picture was assumed to be due to inadequate 
nutrition or oxygenation of the smaller nerves secondary to generalized vascular con- 
gestion which was present. 


SUMMARY 


Nervous system involvement in polycythemia is a cardinal feature of 
the disease. Nervous system symptoms are present in at least three-fourths 
of all cases. In a third of all cases, neurologie symptoms are the most 
important complaint. The most common symptoms are nonspecific and 
include headache, vertigo, fatigue and weakness. Visual disturbances, 
paresthesias and vague aches and pains are frequent. These symptoms 
are often combined with many other complaints, and a diagnosis of 
neurosis is easily and often made. A confusional type of psychosis may 
develop occasionally. Many of these symptoms disappear when the blood 
values are restored to normal. 

Objective neurologic findings are present in over one-fourth of patients 
with nervous system symptoms. They are usually focal in nature, caused 
by vascular thrombosis. Hemiplegias are most common, but extrapyra- 
midal syndromes may also occur. Two important characteristics of the 
cerebral lesions are, first, their occurrence in multiple areas of the brain, 
and second, the occurrence of repeated thromboses followed by more or 
less complete recovery. In some cases lesions appear to be progressive. 
These may be mistaken for brain tumor, especially if increased spinal 
fluid pressure with choked disc is present. 
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Occasionally diencephalic lesions are associated with polycythemia. 
An erythrocyte stimulating center in this area of the brain is postulated, 
but further investigation of this problem is required before any conclu- 
sions can be drawn. 
Paresthesias are common complaints but actual peripheral neuritis is 
rare. A case with a generalized peripheral neuritis and polycythemia is 
presented. 
A series of five personal observations, one with autopsy, are cited to 
illustrate various neurologic complications of polycythemia. 
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@ By the brain I mean all the mass contained within the cranium 
and which it entirely fills. The weight of this mass in adult white 
males, varies from 3 lbs. 2 0z. to 4 lbs. 6 oz. troy—the weight I 
uniformly mean, except when avoirdupois is expressly mentioned. 

The brain of men greatly distinguished for their intellectual 
power is usually large. That of Cuvier was one third larger than 
an ordinary adult brain. It weighed 4 lbs. 11 oz. 4 drachms and 30 
grains; that of Dupuytren 4 lbs. 10 oz. According to Desmoulins the 
brain decreases in weight after the age of seventy. The female 
brain is lighter than that of the male, usually from four to eight 
ounces. It varies from 2 Ibs. 8 oz. to 3 lbs. 10 oz. “I never found,” 
says Tiedeman, from whom the above statements are derived, “a 
female brain that weighed four pounds.” 


—Amariah Brigham in An Inquiry concerning the Diseases and Functions of the 
Brain, the Spinal Cord and the Nerves, published in 1840. 
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Newer Drugs in the Treatment of Parkinsonism 


Lewis J. Doshay, M.D., and Kate Constable, M.D. 
New York City 


PARKINSONISM has been an important and difficult challenge to the neu- 
rologist for over thirty years. Prior to 1918 the disease was confined to a 
relatively small number of arteriosclerotic cases and treatment was of 
minor concern. However, since the span of life has been lengthened mate- 
rially in recent decades, we are confronted by vastly greater numbers of 
such cases in clinic and private practice. In addition, the encephalitis 
epidemics of 1918 to 1921 provided an acute phase to the problem.’ With- 
in the past decade, another large group of ill-defined cases have come to 
attention as a distinct entity. Although patients exhibit features of the 
other two groups, they resemble neither the postencephalitic nor the 
arteriosclerotic type. In the absence of a clear understanding of the de- 
termining cause and pathology, the name “idiopathic” has been given to 
this group. Through these sources, there has been a growing accumula- 
tion of cases of parkinsonism and much concern regarding methods of 
prevention and treatment. 


PAST TREATMENT MEASURES 


In the wake of the encephalitis epidemics of the early twenties, all 
major efforts were concentrated «n discovering a suitable vaccine to pre- 
vent the disease and to check its course and symptoms. In the early 
thirties it became increasingly clear that the effort was fruitless.* There- 
upon attention turned to improvising other means to combat the symp- 
toms of parkinsonism. 

The potato plant extracts, heralded by Bellabulgara and atropine, 
gave promise of almost miraculous possibilities. * * ° However, they fell 
far short of original expectations and claims, although they continue to 
serve as good and useful preparations in the treatment of parkinsonism. 
The six standard plant extracts in current use are stramonium, atropine, 


Surveys conducted at Vanderbilt Clinic and Read at the first biannual meeting of the 
the Neurological Institute, New York City, American Academy of Neurology, French Lick, 
under the department of neurology of the Col- Indiana, June 1, 1949. Revised for publication 
lege of Physicians and Surgeons, Columbia at this time. 

University. 
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hyoscine, Bellabulgara, Rabellon and Vinobel. Atropine in an 0.5 per cent 
solution has special value in postencephalitic parkinsonism,’ particularly 
among the younger and earlier cases. It may be used in small amounts in 
idiopathic cases, but should not be given to patients with arteriosclerosis 
because of the hazard of glaucoma and circulatory disturbances. Hyoscine 
is a gentle drug in moderate dosage and is used to good advantage in 
counteracting excitement and tremor, especially among idiopathic and 
arteriosclerotic patients. Stramonium is employed in the latter groups for 
control of both rigidity and tremor. The three belladonna preparations, 
Bellabulgara, Vinobel and Rabellon, have about equal composition and 
have almost similar effects in idiopathic and postencephalitic cases. They 
should be administered in smaller doses in arteriosclerotic cases. 


The early forties brought surgery into the therapy of parkinsonism, 
but thus far it has proved disappointing. In the absence of precise 
knowledge from the pathologist regarding the location and nature of 
lesions that produce rigidity and tremor, it has not been possible to know 
exactly where and what to cut. Under the circumstances, some surgeons 
operate in the subcortex, others on the lenticular nucleus or the pallido- 
fugal tracts, and still others on the spinal cord.” * * *° This brings us to 
the recent era of synthetic drugs in the treatment of parkinsonism. 


NEWER SYNTHETIC DRUGS 


Within the past three years certain synthetic drugs have come to the 
aid of patients suffering with parkinsonism. These will be considered 
individually. 

Artane, developed by Lederle Laboratories, has proved more effective 
than any of the six standard drugs heretofore employed in the treatment 
of parkinsonism."' Table 1 shows the high ratio of favorable results from 
Artane, and figure 1 expresses these results in comparison with other 
forms of medication in graphic form. 

Artane is piperidyl-phenyl-cyclohexyl-propanol hydrochloride. It is 
actually a propyl alcohol. In animal experiments it proved to have 50 per 
cent of the potency of atropine as an antispasmodic and cerebral stimu- 
lant, 12 per cent of its potency as an antisialogogue, and only 1 per cent 
of its potency as a vagus inhibitor. It had no ill effects upon blood pres- 
sure, respiration, blood count, renal or hepatic function, sugar metabo- 
lism, growth or reproduction in any of the experimental laboratory ani- 
mals during six months of pharmacologic studies.** It was evident, there- 
fore, that Artane possessed large elements of the favorable effects of 
atropine without any of its dangerous or disturbing components. Upon 
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TABLE I 


or ArTANE TREATMENT 


No. of Cases on Previous Other Treatment 


Results of Artane 
Improved Unimproved = = 
No, 4 & 2 PE 
Type of Per Pe 838 SS § 
Parkinsonism Cases Cent Cent gS = ws ao od 
Postencephalitic 47 34 724 13 27.6 9 26 37 7 3 2 
Idiopathic 33 25 758 8 24.2 2 14 22 1 
Arteriosclerotic 37 30 81.0 7 19.0 29 29 17 1 
78 24 5 3 


TOTAL 117 89 76.1 28 23.9 11 69 


*8 cases, or 7 per cent, of the series required continuous supplementary treatment with 
hyoscine and 14 cases, or 12 per cent, required belladonna in one form or another, in addition to 
Artane. The other 93 cases were gradually changed from all other medication to Artane alone. 
completion of laboratory investigations, the drug was tested in a series 
of 117 patients with parkinsonism during the course of a year and a half. 
Since these earlier tests, our study has expanded to more than 400 cases, 
with results closely similar to those found in the original series. 

What commends this drug above all others is its remarkable freedom 
from toxic effects, as well as the high degree of relief it affords patients 
against symptoms of rigidity, tremor, oculogyria, akinesia and mental 
depression. Patients turn to it to escape the unpleasant reactions of other 
preparations. The drug is available in 2 mg. and 5 mg. scored tablets. It 
can be administered in half or full tablets three, four, or five times a day, 
with larger doses in younger patients and smaller doses in older patients. 
Dosage of 10, 15 or even 20 mg. a day is well tolerated. For the control 
of oculogyria, dosage should start with 15 mg. a day and increase to 30 
or even 40 mg. 

In about 20 per cent of the patients it was necessary to add hyoscine 
when tremor was pronounced or one of the belladonna preparations when 
rigidity was of severe proportions. Artane was well tolerated in all groups, 
but was found especially helpful in idiopathic and arteriosclerotic cases. 
Physiotherapy is a valuable adjunct to Artane treatment, as it is to all 
other forms of therapy. Complete blood count checks in 50 per cent of 
the patients failed to reveal any abnormal changes. There is no contra- 
indication to the use of Artane. It is safe to employ in patients with 
hypertension or with cardiac, hepatic or renal disorders. Because of the 
great need for new preparations, as emphasized by one of the authors 
a few years ago,"' the success which has attended the use of Artane is most 
gratifying. 
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Parpanit is a new synthetic antispasmodic drug, developed by J. R. 
Geigy Company of Basle, Switzerland.* Its chemical formula is diethyla- 
minoethyl phenyleyclopentane carboxylate hydrochloride. It was original- 
ly imported in the form of 61% and 50 mg. dragees, but has recently been 
placed on the market in the form of 1214 mg. and 50 mg. tablets, under 
the new name of Panparnit. 
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Fic. 1. Percentages of favorable and unfavorable results among different preparac.... c..upsoyed 


in parkinsonism. 

The effectiveness of Parpanit was tested in 26 cases of parkinsonism, 
with results that were far from satisfactory (figure 1). The side-reactions 
were highly disturbing to arteriosclerotic cases, and those with idiopathic 
parkinsonism fared only slightly better. While suitably tolerated by post- 
encephalitic cases, the latter appeared to derive few benefits from it. 
Parpanit seems to contain some undesirable element in its synthetic 
structure, as the succeeding reports substantiate. 

Domenjoz,* in animal studies, found that Parpanit causes a paralysis 
of the cardiac branch of the vagus nerves, producing tachycardia, sup- 
pression of respiration, peripheral vasodilatation and hypotension. With 
Artane, no such toxic side effects were found in animal experiments. 
Hartman,”* who made the original clinical studies with Parpanit in 1946, 
reviewed his findings in 1947 and reported that its side reactions were 
so disturbing to the patients that he was forced to discontinue the drug in 
two-thirds of his arteriosclerotic cases. Bickel and Dubois’ corroborated 
Hartman’s findings, stating that palpitation, dizziness, uncertainty in 
walking and other reactions interfere with the clinical use of Parpanit. 


*Expressions of gratitude are due the Geigy Co. for providing us with an ample supply of 
Parpanit for our studies. 
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Schwab,” in 1949, made a favorable summary on the use of Parpanit 
in 50 cases treated at the Massachusetts General Hospital in Boston. 
However, examination of his list of toxic reacticus from the drug reveals 
that among his 50 patients, 26 suffered dizziness, six nausea and epigastric 
burning, four weakness and unsteadiness in the legs, and five feelings of 
unreality. Furthermore, it is important to note that his series of cases was 
heavily weighted with postencephalitic patients, who are known to pos- 
sess tremendous tolerance for any type of drug, even massive doses of 
atropine.” ** 

Advisedly Parpanit should be restricted to postencephalitic cases or 
may be used in selected idiopathic cases in small dosage, not to exceed 
25 mg. t.id. 

Diparcol is another new synthetic preparation, developed by the 
Rhone Chemical Society of Paris, in the course of a search for a product 
with qualities similar to Novocaine. Its chemical formula is diethy- 
lamioethyl-N-dibenzoparathiazine hydrochloride. It is distributed in this 
country by Merck and Company* and is not yet on the market. The 
product originally came in yellow coated dragees of 50 and 250 mg. size. 
More recently uncoated scored tablets of 250 mg. were provided which 
had a burning effect on the throat and had to be put into capsules for 
some of the patients. 

Diparcol was tested on 17 patients. Three of eight postencephalitic 
patients fared well, but the remainder discontinued its use within a few 
days or a week because of gastric irritation, nausea, increase in tremor, 
dizziness or the absence of any effect upon rigidity. Two of four idio- 
pathic cases continued with Diparcol for over six months and claimed 
greater freedom of movement and bodily comfort. All five arteriosclerotic 
cases discontinued its use as the result of unfavorable reactions. In our 
experience, Diparcol proved incapable of substituting for atropine effects 
in advanced postencephalitics and had little influence upon sialorrhea or 
oculogyria. It is totally unsuited to arteriosclerotic cases, but has favor- 
able action in mild postencephalitic and early idiopathic cases. 

Tolserol is still another new synthetic preparation which has been on 
the market in England for over two years under the name of Myanesin, 
but has recently been marketed in this country as Tolserol by E. R. 
Squibb and Sons. It has the chemical formula orthotoloxy-propanediol. 
Tolserol comes in 250 mg. tablets and is admittedly ineffective unless 
taken in large amounts, such as 12, 15 or 20 tablets a day. The patient 


*Acknowledgment is due Merck and Com- formed that Merck has discontinued manufac- 
pany for their generous supply of Diparcol ture of this product and has no intention of 
for our studies. We have been recently in- placing it on the market, 
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commences with one tablet three times a day and quickly increases to 
three, four or five tablets three or four times a day. 

We followed the effects of Tolserol in 22 patients. While there is an 
initial curare-like relaxing effect on the muscles in some patients, nausea, 
precordial discomfort and pronounced increase in tremor led all but one 
of our cases to discontinue the treatment. 

Benadryl, a synthetic antihistaminic derived from ethanolamine, has 
come to be employed as an adjunct to the treatment of parkinsonism 
during the past two years. We have used the product among 60 of our 
cases along with Artane. Close to 30 per cent of patients who had tired 
of hyoscine found relief in Benadryl against tremor, agitation and in- 
scmnia. Patients who complain of unpleasant sleepy reactions should be 
given the drug only upon retiring. The use of Benadryl] should be limited 
to arteriosclerotic and idiopathic cases, since it seems to have no value 
in postencephalitic cases. The preparation is marketed in 25 mg. and 50 
mg. capsules. 

Thephorin is another new synthetic antihistaminic, which was tested 
for its effects among 10 of our cases. Only one patient seemed to derive 
benefit in lessening of tremor and rigidity. After six months, the effect 
wore off and he returned to the previous medication. The preparation 
has no advantages over Benadryl and is in fact much inferior in effects 
on patients with parkinsonism. 

Curare has been followed by us in 12 cases. This drug is of value only 
for the release of advanced contractures in postencephalitic cases, pre- 
liminary to the institution of vigorous physiotherapy measures. It leads 
to severely disturbing reactions and ought not be used in arteriosclerotic 
patients. 


CONCLUSIONS 


Synthetic drugs have at long last come to the aid of patients with 
parkinsonism. The new synthetic, Artane, has proved to be more effective 
and less disturbing to such patients than any of the six standard plant 
extracts, and far less disturbing than other synthetic drugs. It is so gentle 
in action that it is safe for both the old and the young, the invalid and the 
ambulatory, and even among those suffering from hypertensive, renal and 
cardiac disorders. It is of special value in arteriosclerotic and idiopathic 
cases, although it has proved useful in postencephalitic cases as well. The 
antihistaminic, Benadryl, is helpful in the control of tremor and is well 
tolerated by many patients in small doses. It has proved to be a good 
adjunct to Artane or the belladonna products in cases where hyoscine 
is poorly tolerated, or in cases where hyoscine has lost its effect through 
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long use. Diparcol is of value in a limited range of cases, but its produc- 
tion is being discontinued by the manufacturer. Parpanit is too toxic, but 
can be used as substitution therapy in selected postencephalitic cases. 
Thephorin is another antihistaminic that has shown fewer advantages 
than Benadryl. Although Artane stands out supremely among present 
remedies, it is hardly the end of the search. On the basis of its successful 
achievements, hope rises for sufferers with parkinsonism, that in the not 
too far off future there will be still better synthetics which may ultimately 
bring complete relief from tremor, rigidity and oculogyria. 
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@ Diseases of the nervous system, like those of the heart, lungs, 
and larynx, require special means of investigation and treatment. 
In no department of medical science has progress been more de- 
cided during the last decade than in that class of affections con- 
sidered in this treatise, and undoubtedly a great deal of the ad- 
vancement is due to the instruments and apparatus by which 
scientific research in this direction has become practicable. 
—wWilliam A. Hammond in A Treatise of Diseases of the Nervous 
System, published in 1871. 
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TREATMENT REVIEW 


Practical Considerations in the Treatment of 


Head Injuries 


A. Earl Walker, M.D. 
Baltimore, Maryland 


FortTuNATELY, for both patient and 
physician, most people sustaining 
head injuries recover spontaneously. 
The role of the neurologist in cranio- 
cerebral trauma is to decide if and 
when some type of medical or surgical 
intervention will aid or hasten recov- 
ery. This decision is not an easy one 
for the reactions of traumatized brain 
do not follow the physiological laws 
established in the normal nervous sys- 
tem. The observer must be alert to 
the false as well as to the real signs 
of dysfunction and know how to 
recognize them for what they are. For 
this reason, clinical experience must 
often be relied upon more than rule 
of thumb. The basis for this judgment 
—symptoms, signs and technical ex- 
aminations—will be evaluated criti- 
cally here in order to arrive at prac- 
tical criteria for handling the head 
injured patient. 


PRELIMINARY OBSERVATIONS 


Unfortunately the information 
which may be gained by the clinical 
examination of an unconscious patient 
is limited, but in the case of traumatic 


From the division of neurological surgery, 
The Johns Hopkins University, Baltimore, 
Maryland. 


encephalopathy crucial decisions must 
be based upon it. Therefore, as 
thorough a physical and neurologic 
assessment as possible should be made. 
An initial survey of the vital processes 
and general physical status of the pa- 
tient will insure that complicating in- 
juries to other parts of the body are 
not overlooked. Bleeding from the 
scalp may be controlled temporarily 
by a pressure dressing after the head 
has been shaved. Unless the hemor- 
rhage has been excessive or injuries 
to other parts of the body are severe, 
shock is not a complicating factor. If 
present, it is generally combatted 
easily by a few hundred cubic centi- 
meters of saline; blood or plasma are 
rarely required. 


Maintenance of adequate pulmo- 
nary ventilation is of paramount im- 
portance. Frequently, cerebral injury 
tends to induce pulmonary edema. 
Aspirated mucus or the patient’s limp 
tongue may superimpose a mechani- 
cal obstruction of the airway in the 
throat. By placing the patient prone 
with his head turned to one side, se- 
cretions will drip out and the tongue 


Presented at a forum on “Trauma” before 
the American College of Surgeons, Boston, 
Massachusetts, October 27, 1950. 
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will fall away from the pharynx. If 
simple posturing and the use of a 
sucker is not adequate, an intratra- 
cheal tube should be passed immedi- 
ately. A tracheotomy and tube may 
be necessary later to keep the airways 
patent. Adequate pulmonary venti- 
lation is of great importance since 
even minor degrees of cyanosis and 
hypoxia cause cerebral swelling’ 
which, in an already injured brain, 
may result in serious and irreparable 
damage. 

Having made certain that the vital 
processes are in order, attention may 
be directed to the neurclogic status. 
A detailed account of the accident 
given by witnesses often gives a clue 
to predisposing causes for the injury 
and some idea of the violence of the 
trauma. If the patient is conscious, his 
story of the incident will indicate the 
degree of his amnesia. The amount of 
both retrograde and antegrade am- 
nesia is related to the severity of brain 
damage. Status of the central nervous 
system may be surveyed rapidly by a 
routine neurologic examination. In a 
responsive patient the more impor- 
tant points are the state of conscious- 
ness, visual fields, optic fundi, size of 
the pupils and their reaction, extra- 
ocular movements, corneal reflexes, 
sensory status at least in relation to 
pinprick, ability of the patient to 
move his extremities, the deep and 
superficial reflexes and the tone of the 
neck musculature. If the patient is 
unconscious, size of the pupils and 
their reactions, the corneal reflexes, 
the amount of flaccidity in the limbs 
and the reflexes may be checked 
easily. Having made a physical and 
neurological assessment, the neurolo- 
gist is in a position to evaluate his 
findings in terms of severity of the in- 
jury, evidence of progressive compli- 
cating factors and prognosis. 


EVALUATION OF PHENOMENA IN 
TRAUMATIC ENCEPHALOPATHY 


State of consciousness. The primary 
result of a head injury is an impair- 
ment of consciousness, which may 
vary from a momentary dazed or 
dizzy feeling to profound coma. How 
is the degree of impaired conscious- 
ness correlated with severity of cere- 
bral injury or the likelihood of com- 
plications requiring surgical interven- 
tion? Most writers imply that the 
state of consciousness is a good index 
to the amount of neurological dam- 
age. In assessing the value of con- 
sciousness as an indication of severity 
of cerebral trauma, it is pertinent to 
discuss the anatomical and physio- 
logical basis of the phenomenon. Un- 
til recently investigators have con- 
sidered traumatic unconsciousness 
due to a paralyzing effect upon all 
neurones.” This view has been chal- 
lenged by both experimental and 
clinical studies. Windle and associ- 
ates* * found that certain brain stem 
neurones were more susceptible to 
trauma than other cells of the central 
nervous system. Jefferson has held 
the view that functional integrity of 
a small area in the hypothalamic re- 
gion is essential to consciousness.’ The 
thalamic reticular system plays an im- 
portant role in this function, accord- 
ing to Jasper.® Jefferson argued that 
damage to this “waking” center re- 
sulted in traumatic stupor which he 
considered pathological sleep or para- 
somnia. If this thesis is accepted, and 
the evidence at this time favors it, one 
is forced to the conclusion that the 
degree of impairment of consciousness 
is’ correlated with the severity of 
functional or anatomical damage to 
this center. Hence the state of con- 
sciousness parallels severity of a head 
injury only if the damage to this 
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hypothalamic area reflects the gen- 
eral traumatic encephalopathy. In 
closed head injuries the correlation 
may be high, since this area is quite 
vulnerable to stresses exerted on the 
brain stem as a result of proximity of 
the rigid tentorium and base of the 
skull. In open wounds, in which the 
cere. ral stresses seem to be modu- 
lated by the fracturing of the skull, 
the correlation is less. In a group of 
246 post-traumatic epileptics, 23.4 per 
cent stated that they did not lose con- 
sciousness at the time of their injury 
and 12 per cent maintained they were 
not even confused; these men sus- 
tained severe penetrating compound 
wounds of the head, as is evidenced by 
the fact that 94 per cent of them had 
some demonstrable neurological se- 
quelae. It must be concluded, then, 
that whereas the absence of impair- 
ment of consciousness immediately 
after a blow to the head does not ex- 
clude a serious and extensive cerebral 
wound, a prolonged unconsciousness 
is indicative of severe injury to the 
brain stem. 


Whereas the initial state of con- 
sciousness may not be of great value 
in assessing the degree of an intra- 
cranial injury, post-traumatic changes 
in consciousness are of great diag- 
nostic import. If the brain is recover- 
ing normally from effects of trauma 
the depth of coma should lessen, but 
if recovery is impeded by a dural clot 
the state of consciousness may fluctu- 
ate. For this reason changes in the 
state of consciousness in the period 
following a head injury are of great 
diagnostic importance. 

The interval syndrome. Since the 
days of Jean-Louis Petit,’ a period of 
consciousness after a head injury fol- 
lowed by a progressive deepening 
coma has been thought to be indica- 
tive of cerebral compression by a dural 
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hemorrhage. The syndrome is pro- 
duced by many other causes as well. 
In fact, hemorrhage is responsible for 
less than 25 per cent of the cases of 
lucid interval syndrome.* Cerebral 
contusion and edema, fat embolism or 
pneumatocele may produce this clini- 
cal picture, and in some cases no ade- 
quate explanation can be found for the 
syndrome. This may be illustrated by 
the case of a young child of seven or 
eight who, while playing, was struck in 
the corner of the left eye with a rapier. 
Except for a small laceration he ap- 
peared well, but roentgenograms were 
ordered to see if a foreign body might 
still be in the orbit. As these examina- 
tions were being carried out, the boy 
lapsed into a coma and within a half 
hour of his accident was unresponsive 
and seemed to have a right sided weak- 
ness. His history was so typical that a 
middle meningeal hemorrhage was 
suspected. As the scalp was infiltrated 
with Procaine the patient began to 
stir. By the time the left temporal re- 
gion had been explored without find- 
ing a lesion and the wound closed, the 
boy was responding. He made an un- 
eventful convalescence. In spite of an 
air study carried out before he left the 
hospital, the cause of his transient 
progressive coma and hemiparesis re- 
mained a mystery. 


The chances of a durai hemorrhage 
being present are enhanced if progres- 
sive focal signs of neurologic dysfunc- 
tion are present. The most reliable 
localizing sign is an ipsilateral pupil- 
lary dilatation. As the pupil enlarges, 
its reaction to light becomes more and 
more sluggish. Other oculomotor 
paresis may become apparent as this 
syndrome progresses. Hemiparesis on 
the side opposite the dilated pupil is 
the next most common finding, but 
paralysis may occur on the ipsilateral 
side due to compression of the cere- 
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bral peduncle against the edge of the 
tentorium. If pupillary and motor 
signs indicate different localizations, 
the pupillary are more likely to give 
the correct position of the clot. As the 
brain stem becomes further involved 
decerebrate rigidity appears.’ If the 
patient is not seen until this time, 
there may be no localizing signs since 
both pupils are usually dilated and 
fixed at this stage. Unless relief is 


Fic. 1—A section through the upper pons to 


illustrate the central hemorrhages usually 
found in the brain of patients having post- 
traumatic decerebrate rigidity. 


afforded quickly the patient usually 
succumbs, and at autopsy hemor- 
rhaves are found in the upper part of 
the pons (figure 1). 

Although the statistical odds are 
against a dural hemorrhage as the 
cause of the interval syndrome, there 
is no way of eliminating that possi- 
bility without trephination. There is 
no time to lose if the middle meningeal 
artery is the source of bleeding, for 
within an hour of injury, decerebrate 
rigidity, an ominous sign, may herald 
the approach of death. The following 
case illustrates this fact. A painter 
fell from a scaffold to the floor and 
was knocked out for just a few sec- 
onds. He resented the suggestion that 
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he should see a physician but finally 
was persuaded to have a roentgeno- 
gram of his skull made. As this was 
being done he became drowsy, and 
within a half hour of injury he was in 
deep coma. By the time the operating 
room could be set up, another 15 
minutes, he was in a state of decere- 
brate rigidity and his respirations 
were of the Cheyne-Stokes type. For- 
tunately complete recovery followed 
evacuation of a large extradural clot. 
The syndrome of the lucid interval is 
a neurosurgical emergency which may 
require multiple burr holes if a clot is 
not found at the initial perforation. 
Under modern conditions this wood- 
pecker surgery does no harm even if a 
hematoma is not present. 

The compressive syndrome. In the 
case of a head injured patient who 
never regains consciousness after the 
accident, diagnosis of a progressive 
hemorrhagic lesion is more difficult. It 
has been taught that the signs of 
acute progressive intracranial hyper- 
tension are falling pulse and respira- 
tory rate and rising blood pressure. 
Based upon the experimental studies 
of Kocher" and Cushing", these have 
been considered the cardinal phe- 
nomena of increasing intracranial ten- 
sion. But such changes appear only 
when intracranial pressure approxi- 
mates the diastolic blood pressure. 
Moreover these conclusions, derived 
from animal experimentation, do not 
seem directly applicable to human 
traumatic encephalopathy. In man it 
has been demonstrated repeatedly that 
changes in pulse rate, blood pressure 
and respiration do not correlate with 
apparent intracranial pressure in cases 
of traumatic unconsciousness.’® A 
rather rapid pulse with little altera- 
tion in blood pressure is often present 
in states of traumatic intracranial hy- 
pertension. A slow pulse may be 
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present in the absence of increased 
tension. It must be concluded that 
the vital signs are rarely pathogno- 
monic of intracranial bleeding and 
cannot be relied upon as indications of 
cerebral compression. 

In cases of continuing coma, sub- 
dural hematomas are more common 
than extradural clots, and some au- 
thors do not view their presence with 
alarm, believing that they will be 
absorbed if the patient survives the 
primary cerebral insult. It is not pos- 
sible always to distinguish between 
extradural and subdural hemorrhages, 
nor has it been definitely established 
that acute subdural collections of 
fluid are benign. Distortion of the 
brain stem would seem to be, in itself, 
a factor impeding normal cerebral 
functioning. Granting that the prog- 
nosis in these cases is poor, neverthe- 
less, surgical removal of the subdural 
hemorrhage seems desirable as early 
as possible. Here again woodpecker 
surgery has a place. Moreover if 
necrotic, lacerated brain is encounter- 
ed at a polar region, temporal or 
frontal most commonly, its removal 
by the sucker will leave an internal de- 
compression and speed convalescence 
of the patient. If the surgeon encount- 
ers an edematous temporal lobe which 
is compressing the brain stem by 
herniating through the tentorial 
notch, he may relieve pressure by 
cutting the tentorium. 


VALUE OF SPECIAL DIAGNOSTIC 
PROCEDURES 


There is no doubt that special pro- 
cedures may be of value in the diag- 
nosis and prognosis of acute trau- 
matic encephalopathy. Theoretically, 
they should be applied in every case, 
but few are practical because of the 
technical difficulties in obtaining a 
satisfactory examination. semi- 
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stuporous, confused patient who is 
thrashing about cannot be held still 
long enough for roentgenograms of the 
skull, and cannot cooperate in the 
making of an electroencephalogram. 
It is more difficult to obtain a satis- 
factory angiogram. Even a routine 
lumbar puncture becomes a major 
procedure in a robust, confused and 
struggling patient. For these reasons 
special diagnostic tests in the acute 
stages of a head injury lose much of 
their value. 

Lumbar puncture. Examination of 
the spinal fluid in most cases of head 
injury is of limited diagnostic and 
prognostic value. Unless the pa- 
tient is quiet, the pressure of the 
spinal fluid does not give an in- 
dication of the real intracranial ten- 
sion. Moreover, a normal spinal fluid 
pressure does not eliminate subdural 
hematome; at times, the intracranial 
pressure may even be subnormal in 
the presence of a clot. A stiff neck is 
usually a reliable indication of blood 
in the spinal fluid, and a spinal punc- 
ture only adds confirmatory evidence 
of the clinical impression. The amount 
of blood is not always an index of the 
severity of the injury.** Brain stem 
lacerations or even hemorrhages may 
be present with little or no blood in 
the subarachnoid space, and extensive 
hematomas may occur without ap- 
preciable bleeding into the spinal 
fluid. Repeated spinal punctures can- 
not be justified on the grounds that 
they will remove the erythrocytes 
from the subarachnoid space. Mer- 
edith"* has shown that only a small 
fraction of blood can be eliminated 
from the subarachnoid space by lum- 
bar puncture. Yet clinically, con- 
siderable relief from a troublesome 
headache may be obtained by repeat- 
ed punctures. We must conclude then 
that, although a lumbar puncture is 
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advisable in every case of suspected 
head injury to establish evidence of 
subarachnoid bleeding for legal pur- 
poses, it has little other value. 


Roentgenography. It is natural that 
friends of a patient suffering from a 
head injury should anxiously inquire 
if the victim has a fracture. For cen- 
turies even physicians considered skull 
injury to be the most dangerous con- 
sequence of a wound of the head, and 
the ancient surgeon went to great 
pains to find breaks in the bone. If 
the fissure were not visible to the 
naked eye after retracting the peri- 
cranium, a sooty oil was rubbed on 
the skull and the wound inspected the 
next day for the dark line which would 
indicate the fracture. This technique, 
described in the writings of the Hip- 
pocratic physicians, was still practiced 
in the eighteenth century, the only 
refinement being the use of printer’s 
ink as the impregnating agent.** When 
roentgen rays made it easy to visual- 
ize a skull fracture the interest in 
knowing immediately of a broken 
bone was revived. However, with rare 
exceptions, emergency roentgeno- 
grams of the skull are not advisable in 
acute head injuries. Unless the clini- 
cal findings suggest a surgical compli- 
cation of which roentgenograms may 
give confirmatory evidence, raying of 
the skull is best deferred until the 
patient is convalescent when satis- 
factory films may be obtained easily. 

Special roentgenographic tech- 
niques such as ventriculography and 
angiography may be necessary, but in 
the confused patient they must be 
made under’ general anesthesia. 
Roentgenography of the skull may be 
said to have limited value in acute 
head injuries, but in those cases re- 
quiring immediate surgical interven- 
tion, the findings may be essential to 
successful operative treatment. 


Electroencephalography. Head in- 
jury will produce alterations in the 
electroencephalogram which are de- 
pendent to some extent upon the 
severity of brain damage. Simple con- 
cussion causes changes which dis- 
appear within an hour, but if an ob- 
vious impairment of consciousness is 
present the electroencephalogram is 
invariably abnormal according to 
Denis Williams.’® Dow, et found 
that, in general, the abnormality 
could be correlated with severity of 
injury, but in an individual case this 
guide was of little diagnostic or prog- 
nostic value. As the patient recovers, 
clinical abnormalities disappear be- 
fore the electroencephalographic 
changes which may still be present 
when the patient is apparently well. 
Although the brain waves are more 
often abnormal in patients having 
skull fractures or blood in the spinal 
fluid, severe changes may be present 
without such pathological conditions. 
If intracranial pressure is increased, 
the electroencephalographic abnor- 
malities are apt to be more severe. 

In the acute stage of head injury, 
outbursts. of abnormal wave forms, 
such as occur in idiopathic epilepsy, 
are seen occasionally. Although they 
may be associated with convulsive at- 
tacks, they do not appear to indicate 
a subsequent post-traumatic epi- 
lepsy.’® Persistence after the conva- 
lescent period may be associated with 
a late-developing epilepsy.** 

The value of electroencephalog- 
raphy in diagnosis and localization of 
subdural hematomas is not well estab- 
lished.?® In some cases, bipolar records 
from over the effusion are flat rela- 
tive to monopolar records. Sjaardema 
and Glaser®® described high voltage 
beta waves superimposed on delta 
waves over subdural hematomas. As 
asymmetry from homologous areas 
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may indicate unilateral hematoma. 
Intracerebral hemorrhage is said to 
produce localized delta activity.'* 

The use of electroencephalography 
in acute traumatic encephalography is 
limited by the usual lack of coopera- 
tion of the patient. In the more 
chronic phases of head injuries, brain 
waves are both of diagnostic and prog- 
nostic importance. 


SPECIAL PROBLEMS IN TREATMENT 
OF HEAD INJURED PATIENTS 


Occasionally special problems may 
arise in the treatment of craniocere- 
bral injuries. Some comment on the 
general principles of treatment may 
be of assistance in solving specific 
cases. 

Restlessness. Restlessness often ac- 
companies traumatic encephalopathy 
and is difficult to control at times. In 
the period immediately following a 
head injury, a special nurse may be 
able to allay restlessness without the 
use of drugs or mechanical restraints, 
but the latter should not be withheld 
if the patient becomes too agitated. 
During the recovery phase of the head 
injury, sedatives may be used more 
freely than in the acute stage. Paral- 
dehyde is perhaps as effective as any 
drug in allaying restlessness, and the 
taste and odor are not so obnoxious 
to the drowsy, confused patient as to 
a normal individual. Barbiturates 
such as phenobarbital may be neces- 
sary. Morphine should be avoided be- 
cause of its medullary depressant ef- 
fect. The following case may illustrate 
this point. A young woman, sustain- 
ing a momentary concussion and a 
broken nose in a car accident, was 
treated by a rhinologist. Because of 
headache and restlessness, she was 
given a hypodermic of morphine. 
Some hours later she could not be 
~oused. Except for a bloody spinal 


fluid, no abnormalities were found 
on examination. She rapidly deterio- 
rated and died within twelve hours of 
the injection. At autopsy only a few 
small cortical petechial hemorrhages 
were present. Since many similar ex- 
amples might be cited from the litera- 
ture, it would seem wise not to use 
morphine for restlessness following a 
head injury. Occasionally pain aggra- 
vates restlessness. Catheterization of 
a full bladder or the removal of a 
small amount of bloody cerebrospinal 
fluid may relieve an agitated patient. 
Attention to such complicating fac- 
tors often brings gratifying results. 
Intracranial hypertension. In severe 
traumatic encephalopathy the spinal 
fluid pressure is usually increased, al- 
though, except in cases of hematoma, 
tension rarely exceeds 400 mm. of 
spinal fluid. This intracranial hyper- 
tension in head injuries has given rise 
to considerable concern in the past.** 
For its relief, Cushing," about the be- 
ginning of this century, advocated 
subtemporal depression. For a time 
this technique was generally used, but 
in the third decade of the century it 
rapidly lost favor to more conserva- 
tive methods. About that time Fay™ 
championed dehydration as the treat- 
ment of choice in head injuries. Mark- 
ed restriction of fluids, purging and 
repeated lumbar punctures consti- 
tuted the chief elements of therapy, 
but this therapy did not gain general 
popularity. When hypertonic solu- 
tions were shown by Weed and Mc- 
Kibbin® to lower spinal fluid pressure, 
hypertonic saline** and later glucose** 
were employed. However, it soon be- 
came apparent that these solutions, 
producing a secondary increase in 
pressure, were not very efficient in 
lowering the intracranial tension.” 
Sucrose, Sorbitol and more recently 
centrated serum albumen have been 


said not to have this defect; however, 
there is some question of their prac- 
tical value. Since Quincke suggested 
lumbar puncture in 1905 as a means 
of relieving intracranial pressure in 
traumatic encephalopathy, the tech- 
nique has been quite popular.” 
Munro, one of the recent strong advo- 
cates of the technique, repeats the 
technique as often as every three 
hours.** But in spite of its popularity, 
its value has never heen conclusively 
demonstrated. 

In recent years emphasis has been 
laid upon the elimination of dural 
hemorrhages as a factor in the pro- 
duction of intracranial hypertension, 
with less concern about brain edema, 
the assumption being that edematous, 
contused brain rarely gives rise to 
lethal intracranial pressures. General 
conditions conducive to the resolu- 
tion of edema have been sought. Thus 
adequate pulmonary oxygenation has 
been stressed, and the use of anti- 
biotic agents encouraged to reduce 
the possibility of infection. These con- 
servative methods, with attention to 
normal fluid and electrolyte balance, 
have been not only more pleasant for 
the patient but therapeutically as 
effective as the more radical tech- 
niques. 

Rhinorrhea and otorrhea. Bleeding 
from the nose or ear may only be a 
manifestation of laceration of the 
soft part, but usually in cases of trau- 
matic unconsciousness it denotes a 
fracture of the base of the skull. This 
implies that a portal of entry to the 
intracranial cavity is open, whereby 
bacteria may reach the meninges. In 
such cases the use of antibiotic agents 
is advisable for several days after 
bleeding has stopped. This is true 
particularly if the discharge becomes 
serosanguinous and then clear, for the 
watery matter is cerebrospinal fluid 
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and not, as was thought at one time, 
a filtrate of serum through a minute 
fissure fracture.2* Otorrhea practically 
never presents a therapeutic problem 
for it ceases spontaneously usually 
within a few days. A simple toilet of 
the external ear is all that is required. 
The canal should never be plugged 
with cotton but merely loosely filled 
so that the fluid may escape freely. 
In some countries where head colds 
and sinus infection are common, cere- 
brospinal rhinorrhea is considered an 
indication for immediate craniotomy 
and repair of the dural tear, but in 
this country, in spite of the frequency 
of sinus infections, antibiotic and sul- 
fonamide therapy seems to be effec- 
tive in clearing up the condition with- 
in a few days without complications. 
Only if the rhinorrhea continues for 
a week, or if signs of menigeal infec- 
tion are present, need surgical inter- 
vention be considered. 


Scalp wounds. What influence 
should the presence of scalp wounds 
have on the handling of the traumatic 
encephalopathy? Before the advent 
of modern antibiotic and chemo- 
therapeutic agents it was considered 
that wounds of the head should be 
debrided immediately and_ closed. 
With the use of penicillin, however, 
it is quite safe to postpone surgical 
procedure for twelve or more hours 
without increasing risk to the patient. 
This is particularly advisable if the 
patient is in shock for any reason or 
comes in when adequate facilities for 
a major craniotomy are not available. 
Once the immediate effects of debride- 
ment are safely over, the patient may 
be treated as one with a closed head 
injury. 

Convalescence. The head injured 
case responds just as well to early 
ambulation as any other surgical pa- 
tient.** As soon as he feels able to be 
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up and around he is encouraged to 
leave his bed. Occasionally vasomotor 
responses are impaired and the pa- 
tient must have the head of the bed 
raised gradually over a period of 
days before he can tolerate an upright 
position. Once up, his activity is in- 
creased gradually. Minor headaches 
or dizziness unaccompanied by neuro- 
logical changes should occasion no 
concern. Physical and occupational 
therapy will aid in rehabilitation. If 
the patient is engaged in an intellec- 
tual occupation requiring quick deci- 
sions under stress, it is imperative 
that he be capable of coping with the 
situation before he returns to work. 
Psychological examination may show 
that his mental capacities are not ade- 
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Clinical Pathologic Conference 


Case Record from the Division of Neurology 
Boston City Hospital 


Discussion by D. E. Denny-Brown, M.D. 


PRESENTATION OF CASE 


A 42 year old unmarried stenographer 
entered the neurologic service on August 
7, 1950 because of progressive paralysis of 
the legs, headache and mental confusic~. 

The present illness began in January 
1950. At that time the patient entered a 
local hospital because of gaseous indiges- 
tion, which was especially troublesome 
after eating fatty foods, and pain in the 
right upper quadrant of the abdomen of 
approximately six months’ duration. A 
cholecystectomy was performed under 
spinal anesthesia; 1.2 ml. of a solution of 
Pontocaine (6 mg.) in 10 per cent glucose 
and ephedrine (0.6 ml. of 5 per cent solu- 
ticna) were injected. Ether and oxygen 
were administered also. The gall bladder, 
full of stones, was removed without diffi- 
culty. The patient was unconscious for a 
period of six hours, after which she was 
found to be oriented and rational. A few 
hours later she was able to arise from bed, 
take a few steps and empty her bladder. 
The following morning she complained of 
intermittent cramping pains in her calves. 
During this and the succeeding five days 
she was unable to initiate voluntarily the 
acts of micturition or defecation; repeated 
catheterizations and enemas were resorted 
to. On the afternoon of the sixth post- 
operative day there was gradual onset of 
mild occipital headaches which became in- 
creasingly severe; they were accompanied 
by diplopia. These latter two symptoms 


lasted only one or two days and disap- 
peared. Recovery of voluntary control of 
bladder function was said to have been 
facilitated by administration of Urecho- 
line. 

At home, the patient observed that her 
legs were weak and that the soles of both 
feet and the buttocks felt numb, “as if 
they were swollen.” She experienced pain 
in both feet on standing and in the but- 
tocks when sitting. Because of these symp- 
toms her physician advised her to remain 
in bed, which she did for the next eight 
weeks without improvement. Pain, which 
previously had been present only upon 
weight-bearing, was now present at rest, 
and had gradually extended from the feet 
to the legs and thighs. Massage and leg 
exercises were given during the next four 
weeks, and pain subsided almost complete- 
ly. It was easier for the patient to arise 
from bed and she felt her condition was 
definitely improved. However, because of 
persistent muscular weakness, a lumbar 
puncture was attempted at the patient’s 
home and no cerebrospinal fluid could be 
obtained. The patient attributed subse- 
quent exacerbation of her symptoms to 
this procedure. Within a few days, her 
knees buckled when she walked and her 
legs became so stiff and weak that she 
could not get about without support. 
Cramping pains occurred in the abdomen 
and were said to be intensified by men- 
struation. 


J. J. Putnam professor of neurology, Harvard Medical School. 
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When examined in the neurological out- 
patient department of another hospital in 
May 1950, it was noted that the patient 
was well nourished, alert and cooperative 
and that all cranial nerves functioned nor- 
mally. There were no motor, reflex or 
sensory changes in the upper extremities. 
The legs were very weak and spastic, but 
she was able to stand erect and the great- 
est weakness appeared to be in the dorsi- 
flexors of the feet. She swayed very slight- 
ly in the Romberg position with eyes 
closed. Leg muscles were of average size 
and the tendon reflexes were hyperactive, 
more so in the left leg where there was 
sustained ankle clonus. Plantar reflexes 
were extensor bilaterally and abdominal 
reflexes were absent. Flexor spasms were 
observed. Senses of vibration and position 
were intact, but pain and temperature 
sensation were absent below T4 on the 
right side and T9 on the left. The upper 
border of sensory loss was not sharply 
defined. There was no tenderness on per- 
cussion over the spine; a questionable stiff- 
ness of the neck was noted on bending far 
forward. At this time the patient told of 
precipitant and at times involuntary mic- 
turition. 

The patient was admitted to another 
hospital for further diagnostic procedures 
on June 15, 1950, by which time weak- 
ness of the legs had increased perceptibly, 
though she could still walk laboriously 
with short steps. Due to weakness of pel- 
vic and thigh muscles, it was impossible 
for her to turn over in bed or sit up with- 
out the assistance of her hands. Sensory 
changes were about the same, with touch, 
vibratory and position senses preserved. 
The remainer of the examination disclosed 
no significant abnormalities, aside from 
the cholecystectomy scar and another one 
in the right posterior chest wall where 
part of the ninth rib had been resected 
previously for drainage of a_ thoracic 
empyema. Temperature, pulse, respiration 
and blood pressure were within normal 
limits. 

Lumbar puncture was attempted on 
three occasions, but no cerebrospinal fluid 
was obtained. X-rays of the entire spine 


and skull disclosed no abnormalities. Blood 
cell counts and urine examination were 
negative. A cisternal tap was performed 
and 3 ml. of Pantopaque was instilled. 
This material was observed to pass to the 
level of the interspace between the second 
and third thoracic vertebrae. The lower 
border of the Pantopaque column was ir- 
regular and serrated; a few drops of 
opaque material were scattered below this 
level. Cisternal fluid contained no cells, 
and the total protein was 16 mg. per 100 
ml. The blood Wassermann test was nega- 
tive. 

On June 23 an exploratory laminectomy 
was carried out at T2 to T4. There were 
adhesions between the arachnoid and dura 
at this level and as far above and below 
as one could see. The wound was closed, 
and there were no complications except 
for slight fever on the first two postopera- 
tive days. Fragments of dura and arach- 
noid were submitted for microscopic ex- 
amination which showed a few neutro- 
philic leucocytes and lymphocytes, but no 
tumor cells. By July 14 she was able to 
walk for short distances with the assist- 
ance of a nurse, and she complained of 
pain less often. 

Four days after returning home the 
patient began to have continuous severe 
frontal and occipital headaches. Soon 
thereafter’ the first of numerous spasms 
occurred during which all four extremities 
were extended and the neck and upper 
spine became opisthotonic. Spasms lasted 
for a few seconds, and the patient vomited 
from time to time. Mental confusion be- 
came so pronounced that it was impossible 
for the family to attend to her needs. 


Past history: This was noncontributory, 
except for pleurisy and empyema of the 
right chest which was drained by thoraco- 
tomy eight years previously. Subsequent 
x-rays of the chest were negative. 

Family history: The patient’s father had 
died of carcinoma of the lip at the age of 
56. 

Examination: When first seen at the 
Boston City Hospital on August 7, tem- 
perature was 98.4, pulse 96, respirations 
19 and blood pressure 118/80. The patient 
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lay with legs flexed at knee and hip and 
occasionally exhibited brief involuntary 
flexion movements of one or other leg. 
The arms were held usually in a position 
of adduction with flexion of the elbows. 
She was drowsy, irritable and complained 
frequently of aching all over. It was im- 
possible to engage her in conversation and 
she seemed to be unaware of much that 
was going on around her. Responses were 
often monosyllabic and not always appro- 
priate. The pupils were 5 to 6 mm. in 
diameter and reacted normally to light 
and on convergence. She was able to recog- 
nize common objects and noticed a moving 
stimulus in all quadrants of visual fields. 
Optic dises were sharply defined and sug- 
gestively pale. Arteries were unusually 
thin. The eyes moved  conjugatedly 
through a full range. Hearing was acute, 
and no other cranial nerve abnormalities 
were noted. Voluntary movements of the 
arms were weak, but coordination seemed 
fairly normal. Arm muscles were thin but 
not atrophic, and the patient withdrew 
her arms from painful stimuli. The lower 
extremities did not move voluntarily. At- 
tempts to extend the legs passively result- 
ed in increased flexor spasm, and painful 
stimulation of the lower abdomen induced 
vigorous extension of the legs. Ankle and 
patellar clonus were pronounced; plantar 
reflexes were extensor. Pain and tempera- 
ture senses were diminished to absent be- 
low T3 on the right and T5 on the left, 
including the sacral segments. Vibratory 
and position senses were intact in the feet. 
The patient was incontinent of urine and 
feces. The neck was rather rigid and she 
preferred to keep it extended. 
Laboratory studies at the time of entry 
again revealed urine, blood cell counts 
and N.P.N. to be within normal limits. 
A lumbar puncture was not attempted. 
Course in hospital: The patient was 
given 2,000,000 units of penicillin per day. 
Her neurologic status fluctuated. At times, 
as on August 12, she was unusually alert 
and gave intelligent answers to questions. 
When asked on August 14 if she would 
mind having a lumbar puncture she re- 
plied, “I don’t care. You may do anything 
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you wish.” At other times she was irra- 
tional or unresponsive. She continued to 
have seizures one to several times a day, 
in which she cried out, the eyes rolled up, 
her neck became hyperextended; both 
arms were pronated and extended and the 
thighs flexed on the abdomen and the legs 
upon the thighs. She perspired excessively 
and the pupils dilated and failed to react 
to light. The spells lasted from 30 to 60 
minutes, during which she was either un- 
responsive or made feeble inappropriate 
replies to questions; afterwards she re- 
mained drowsy and confused for some 
hours. Dilantin sodium, 100 mg. four times 
a day, did not reduce their frequency. The 
optic disc margins became blurred, but 
there was no measurable papilledema. On 
August 16 she had another spell and was 
drowsy thereafter. About 45 minutes later 
she became comatose and the respiratory 
rate fell to 6 per minute. Blood pressure 
was 140/100; pulse was 96-110 and regular 
in rhythm. Her color was a dusky bluish- 
red. The eyes diverged and the pupils did 
not react to light. The arms were flaccid 
and areflexic, and the legs were spastic 
with 4 tendon reflexes and Babinski 
signs. A few minutes later respirations 
ceased, but the pulse remained strong and 
blood pressure rose to 200/150. Caffeine, 
alpha-lobeline and artificial respiration 
were unsuccessful in re-establishing res- 
piratory function. By 6:00 p.m. cyanosis 
and mottled lividity appeared; the blood 
pressure fell to 50/20 and she expired. 


Discussion 


The onset of this prolonged and 
progressive neurologic illness appears 
to date from the operation under 
spinal anesthesia, seven months be- 
fore death. Although cramping pains 
in the lower limbs and some transi- 
tory difficulty in initiating urination 
might be expected in the first days 
following spinal anesthesia, the oc- 
currence of severe headache and 
diplopia from the sixth to eighth post- 
operative days gave warning of some 
unusual complication, Rapid recov- 


ery from these disorders left numb- 
ness and pain of the soles of the feet 
and buttocks and general weakness 
of the lower limbs which suggested 
clearly the presence of persistent 
damage to the lumbosacral nerve 
roots. Doubtless these disorders were 
attributed to a toxic effect of the 
spinal anesthetic. If the attending 
physician was puzzled by the exten- 
sion of pains to the thighs in the next 
eight weeks, their ultimate subsidence 
in the following month probably re- 
assured him to some degree. Up to 
this point the disorder might still be 
held to follow the course expected of 
regeneration following chemical dam- 
age to the sacral nerve roots. 
However, there were already sev- 
eral peculiar features to be noted. The 
pains, related as they were to exten- 
sion of the limbs, may well have re- 
sulted from traction upon inflamed 
nerve roots. But such pains are not a 
feature of the persistent sacral anes- 
thesias seen following spinal anes- 
thetics, and in the present case they 
were associated with increasing weak- 
ness of the lower limbs, involving the 
extensors of the knees so that the 
patient was unable to stand. Appear- 
ance of pains in the abdomen, fol- 
lowed by further weakness which 
neurologic examination in May dis- 
closed to be spastic in nature, and im- 
pairment of pain and temperature 
sensation up to the mid-dorsal region 
clearly indicated the presence of a 
progressive destructive process in- 
volving the spinal cord. Examinations 
in May and June gave no evidence of 
focal disease of the spinal cord, and 
at the highest segmental level of ab- 
normality the fading sensory change, 
absence of root pains or atrophic 
changes and freedom from signs of 
vertebral disease would raise some 
doubt as to the extent of the path- 
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ology. The failure of repeated lumbar 
puncture might suggest some diffuse 
process obliterating the lumbar sub- 
arachnoid space, but the persistence 
of active reflexes in all parts of the 
lower limbs and the escape of tactile 
vibratory and position sense in all 
parts do not suggest the presence of 
any complete destruction of any par- 
ticular part of the cauda equina or 
lumbosacral spinal cord. The Panto- 
paque myelogram evidently directed 
attention to occlusion of the subar- 
achnoid space between the second and 
third thoracic vertebrae. The explora- 
tion on June 23 disclosed adhesive 
arachnoiditis extending higher than 
T2 vertebra. 

At this point in the history, pro- 
gression of symptoms and signs from 
those indicating irritation of lumbo- 
sacral nerve roots, to involve later an 
ascending series of thoracic roots with 
diffuse superficial damage to the 
spinal cord, would be adequately ex- 
plained by a chronic adhesive arach- 
noiditis. The complete absence of 
signs of focal damage is striking. The 
pathologist’s report on the biopsy of 
arachnoidal adhesions indicated only 
a mild chronic inflammatory reaction. 
If some indolent infection of the 
meninges was present, the normal cis- 
ternal fluid and the biopsy failed to 
substantiate it. Biopsy excluded the 
possibility that an undisclosed brain 
tumor was seeding into the spinal sub- 
arachnoid space. One is led to believe 
that a progressive scarring of the lep- 
tomeninges had followed an initial in- 
flammatory reaction, though there 
was no known history of meningitis. 


The onset of headache and opis- 
thotomic attacks with vomiting and 
mental confusion clearly indicated a 
subacute hydrocephalus, and the final 
observation of the development of 
papilledema, without focal signs of 
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localized cerebral or brain stem 
disease, indicated further activity of 
a meningeal sclerosing process in the 
posterior cranial fossa. The hydro- 
cephalus was not relieved and termi- 
nated in death in an acute episode. 


It is evident that throughout its 
course the illness was related to a 
diffuse pathologic process in the 
spinal, and later the cerebral, men- 
inges. The complete absence of any 
focal signs makes it extremely un- 
likely that any localized tumor, ab- 
‘scess or granuloma existed. I would, 
therefore, discard any diffuse menin- 
geal involvement secondary to such 
pathology. Though the fibrosis of the 
arachnoid implies a preceding in- 
flammatory meningeal reaction, the 
lack of focal lesion leads me to ex- 
clude the chronic forms of granuloma- 
tous diseases such as_ tuberculosis, 
blastomycosis or coccidioidomycosis. 
The normal cisternal fluid and nega- 
tive Wassermann eliminate syphilis. 
It is more difficult to exclude torulosis, 
especially in view of the earlier pul- 
monary disease. I take it that there 
was no indication of continued 
chronic pulmonary infection. If there 
was, I would be unable to exclude 
torulosis, which occasionally has pre- 
sented a chronic spinal form before 
becoming cerebral. The normal cis- 
ternal fluid and afebrile course do not 
completely exclude this possibility, 
though they make it unlikely. 

The remaining possible causes of 
progressive chronic arachnoiditis are 
few and are in the nature of inflam- 
matory meningeal reactions which 
leave a scarred arachnoid as a residual 
pathologic change. The difficulty in 
this regard is to explain progression 
of the pathology over a period of 
seven months. It is remarkable, how- 
ever, that chronic adhesive arach- 
noiditis is by nature a progressive dis- 


order, whether spinal, cisternal or 
chiasmatic. It is well known as a 
sequel to meningococcal meningitis, 
but less than a third of the recorded 
cases have had a previous history of 
this disease. In such cases attention 
has frequently been drawn to the long 
interval between acute inflammation 
and subsequent symptoms. Bailey’ 
has remarked upon the appearance of 
late symptoms in spite of the proved 
efficiency of treatment of the initial 
infection and the absence of evidence 
of continued bacterial survival. In the 
remaining cases of progressive arach- 
noiditis the presumed cause has been 
previous extradural inflammation or 
trauma, or unknown. 

In the present case symptoms in 
the first week following spinal anes- 
thesia suggest the presence of a very 
mild spinal and cerebral meningeal 
reaction at that time, without fever 
and with few signs. Nevertheless, the 
subsequent course of events showed 
that the meningeal reaction had been 
widespread from the beginning and 
had later progressed to meningeal 
scarring and adhesions. It is conceiv- 
able that some very mild and transi- 
tory infection had been introduced by 
the spinal anesthesia, but only spinal 
fluid studies at that time could estab- 
lish this. There is no history of fever 


“at the time. With the available evi- 


dence I would have to conclude that 
the initial inflammatory reaction was 
indeed induced by the chemical nature 
of the spinal anesthetic. 

Clinical Diagnosis: Chronic pro- 
gressive (spinal and cisternal) adhe- 
sive arachnoiditis, secondary to spinal 
anesthesia. 

Final Anatomical Diagnoses: 


1) Chronic cerebrospinal menin- 
gitis, with 
a) Meningomyelitis (chronic 


adhesive arachnoiditis) 
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Fig. 1A. Coronal section of brain to show the 
degree of ventricular dilatation and flattening 
of the surfaces of the hemispheres. 


b) Hydrocephalus 
2) Obliterative fibrous pleuritis. 


PATHOLOGIC FINDINGS 


Gross examination: There were rela- 
tively few abnormalities outside the 
central nervous system. The heart 
weighed 260 gm. and was not ab- 
normal in any way. Surfaces of the 
right lung were attached to the thorax 
by fibrous adhesions. The lower lobe 
of each lung was congested and sub- 
crepitant, but microscopic sections 
disclosed only congestion of pul- 
monary vessels. Liver, spleen, gastro- 
intestinal tract, pancreas, kidneys and 
endocrine glands were not remark- 
able. The gall bladder was absent. 

Brain was of average size and 
weight, but the surfaces were flat- 
tened and the sulci were narrowed. 
The arachnoidal membrane’ was 
thickened and opaque over the lateral 
convexities of the cerebral hemis- 
pheres, and was grayish-brown over 
the medulla and pons. The floor of the 
third ventricle was bulging. There 
was a slight cerebellar pressure cone. 
The foramen of Magendie was patent. 
The foramens of Luschka were ob- 
scured by the thickened arachnoid, 
and water injected into the aqueduct 


of Sylvius did not flow from them 
though it did from the foramen of 
Magendie. 

On sectioning the brain the entire 
ventricular system was dilated to 
about three times normal size (figure 
1A). The lateral recesses of the fourth 
ventricle were also dilated but not 
more than the rest of the ventricular 
system. Walls of the ventricles were 
smooth and glistening. An adhesion 
was found between the floor of the 
fourth ventricle and the posterior 
medullary velum. No macroscopic 


Fic. 1B. The lumbosacral spinal cord and 
cauda equina. The dura has been incised and 
separated in places from the thick pia-arach- 
noid. Roots of the cauda equina are obscured 
by the thickened arachnoid. 


lesions were seen in the cerebrum or 
brain stem. 


At the site of laminectomy the dura 
was adherent to extravertebral tissues 
and greatly thickened (0.4 to 0.5 
cm.). Elsewhere the spinal dura was 
not remarkable except for one small 
focus of orange-brown discoloration 
at the sixth thoracic segment. Over 
the full length of the spinal cord the 
dura was attached so firmly to the 
pia-arachnoid that sharp dissection 
was required to separate these mem- 
branes. The pia-arachnoid was ex- 
ceedingly thick and of grayish color. 
At the level of the fifth and sixth 
thoracic segments it was stained a yel- 
lowish-brown color. The roots of the 
cauda equina were of natural color 
and size but could not be extricated 
from the sclerotic meninges (figure 
1B). On transverse sectioning of the 
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Fic. 2. Hematoxylin and eosin stain of T6 seg- 
ment of spinal cord to show thickening and 
fibrosis of the pia-arachnoid. 


spinal cord one small cavity 0.5 mm. 
in diameter was seen in the posterior 
columns of the fifth thoracic segment. 


Microscopic examination: Probably 
the most striking change in the micro- 
scopic sections was in the pia-arach- 
noid. These membranes were thick- 
ened by fibrous connective tissue 
(figure 2). The latter was in the form 
of heavy bands of collagen in some 
places and of delicate cellular reticu- 
lar fibrils in others. Fibroblasts were 
increased in number and size. In some 
places the arachnoid and dura were 
fused into a thick mass of connective 
tissue; elsewhere they were separated. 
Cellular infiltrates of lymphocytes, 
mononuclear leucocytes, plasma cells 
and neutrophilic leucocytes were scat- 
tered through the pia-aracknoid (fig- 
ure 3). Macrophages containing blood 
pigment were seen here and there and 
in large numbers around the afore- 
mentioned meningeal hemorrhage. 
There were several foreign body giant 
cells in the vicinity of the operative 
site and an occasional one over other 
thoracic segments. No parasites, fungi 
or other organisms could be found in 


Fic. 1B. The lumbosacral spinal cord and 
geal infiltration. Gwing to thickness of the 
section, many ccfls are not in sharp focus but 
the predominance of lymphocytes and mono- 
nuclear cells is evident. 


either hematoxylin and eosin or in 
Gram-Weigert stains. This type of 
meningeal reaction was most pro- 
nounced over the upper thoracic seg- 
ments, and was of moderate intensity 
over lower thoracic, lumbar and sa- 
cral segments, and of slight degree 
over the upper cervical segments, 
medulla and pons. The arachnoid was 
thick and fibrotic over the foramens of 
Luschka as can be seen in figure 4. 
Some of the meningeal blood vessels 
had slightly thickened and rather 
cellular walls but all were patent. An 
occasional spinal, thoracic or lumbo- 
sacral, root was damaged (figure 5). 
In the affected roots medullated fibers 
were replaced by macrophages, lym- 
phocytes and _ hyperplastic fibro- 
blasts. 

The spinal dura was involved in 
many places. Near the operative site 
it was extremely thick. There was a 
fibroblastic membrane of several cell 
thicknesses on the inner dural surface 
in other places. Scattered collections 
of lymphocytes, mononuclear cells 
and neutrophiles infiltrated the dura. 
A mass of granulation tissue was 
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found on the outer surface at the 
operative site. 

Pathologic changes within the 
spinal cord were most pronounced in 
the upper thoracic segments. As can 
be seen in figure 6, there was a de- 
generation of nerve fibers, both the 
axis cylinders and myelin sheaths in 
the lateral and posterior columns. 
just beneath the pia. Here many 
fibers had disappeared, others were 
dilated, often to three to four times 
normal size, and degenerating. There 
were many fatty macrophages among 
these degenerating fibers. The more 
central parts of the white matter and 
the gray matter were intact except for 
small cavities in the posterior column 
and the posterior horn at the fifth and 
sixth thoracic segments. Many acti- 
vated histiocytes and microgliacytes 
were seen in the walls of these cavities, 
A few plump astrocytes were found 
amongst the degenerating nerve fibers 
and around the cavities. The anterior 
horn cells were for the most part of 
natural appearance. A few of them 
were swollen and chromatolytic. Fig- 
ure 6 shows the relatively slight sec- 
ondary degeneration of the columns 
of Goll at all levels and the absence 
of definite descending degeneration of 
the corticospinal tracts at L5. 

No significant changes were noted 
in the cerebral or cerebellar cortex 
and white matter. In a few places the 
ependymal lining was interrupted and 
a few small fiat elevations were caused 
by hyperplasia of subependymal 
astrocytes. The choroid plexuses were 
not remarkable. 

Cultures for bacteria and fungi were 
negative. No attempt was made to 
isolate a virus. 


COMMENT 


The dominant feature of this 
pathologic process was the extreme 


Cranial Fibrous Conn. 

Nerve Root Tissue 
Fic. 4. Hematoxylin and eosin stain of medulla 
and cerebellum to show the dilated lateral re- 
cess of the fourth ventricle and the foramen of 
Luschka, and slight fibrosis of the arachnoid. 


Fic. 5. Hematoxylin and eosin stain of T6 
spinal segment. Note degeneration of the cen- 
tral part of the anterior spinal root near cen- 
ter of illustration. 


Cauda Eguina 


is 

C1-Medulla To Cauda Eguina 
Fic. 6. Loyez myelin stains of several sections 
of spinal cord and cauda equina. Note the 
cavity in posterior columns at T3, T5 and T6, 
the pallor of the posterior columns of T3 and 
the slight ascending degeneration of the col- 
umns of Goll. 
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fibrosis and the inflammatory reaction 
in the pia-arachnoid. The subarach- 
noid spaces over the lower parts of 
the spinal cord were completely 
obliterated and this undoubtedly ac- 
counted for the failure to obtain 
spinal fluid by lumbar puncture. The 
damage to the spinal cord was maxi- 
mal in the thoracic region and most 
intense just beneath the sclerotic pia- 
arachnoid. The lesion within the 
spinal cord was not of inflammatory 
type but rather a degeneration sec- 
ondary to disease of the leptomen- 
inges. In this respect the cord damage 
resembled that seen in other forms of 
chronic meningitis, e.g., syphilitic 
meningomyelitis. The hydrocephalus 
was either of obstructive or com- 
municating type or both and was 
clearly related to the obliterative fi- 
brous meningitis. One cannot be cer- 
tain whether or not the lesion in the 
thoracic dura, i.e., the granuloma 
with foreign body giant cells, was 
part of the original meningeal disease. 
Presumably it was a reaction to the 
surgical incision and exploration of 
this region, The old hemorrhages were 
probably due to this exploration and 
to the attempted lumbar punctures. 

The symptoms of spinal cord 
disease are only partly explained by 
the meningitis over the thoracic cord 
segments. Considering that spastic 
paraplegia was quite severe and of 
three to four months’ standing, the 
relatively slight degeneration of the 
corticospinal tract was surprising. 
Here the functional derangement 
which far exceeded the structural 
damage may have been related to 
spinal cord compression. The head- 
aches, decerebrate fits and mental 
confusion must be ascribed to the 
basilar meningitis and hydrocephalus. 
Death was due to the cerebellar pres- 


sure cone and medullary compression. 
Although the hydrocephalus must 
have been a recent development, the 
meningeal reaction at the base of the 
brain seemed to be of the same 
chronicity as that over the spinal 
cord. 

The postmortem examination pro- 
vided no clue as to the etiology of the 
meningeal disease. Judging from the 
temporal sequence of events, it was 
initiated by the spinal anesthesia. 
The delay in onset of neurologic symp- 
toms and the steady progression to 
a fatal termination within a_ few 
months set this type of case apart 
from the usual spinal anesthesia com- 
plication which is believed to be of 
chemotoxic origin. The type of 
meningeal inflammation is suggestive 
of a bacterial or viral infection in- 
duced by the spinal anesthesia. 
Whether or not a chemical irritant 
‘an produce a progressive fibrosis of 
the meninges is not known. This 
disease process does not differ patho- 
logically from the usual idiopathic 
chronic adhesive arachnoiditis. 

Delayed, progressive damage of the 
spinal and cerebral meninges follow- 
ing spinal anesthesia is not a great 
rarity, though it is less frequent than 
the cauda equina or spinal cord syn- 
drome which occurs immediately af- 
ter spinal anesthesia. This is the 
second progressive case which we 
have examined pathologically in the 
past year, and at least four or five 
others have been seen clinically on 
our wards, 


Neuropathologist’s report by Raymond D. 
Adams, M.D., Boston City Hospital. 
1. Battey, P.: Chronic leptomeningeal thick- 
ening following treatment of meningitis with 
sulfa-drugs, Ann, Surg. 122:917, 1945. 
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Editor-in-chief: Russell N. DeJong, M.D. 
Associate Editor: Webb Haymaker, M.D. 
Managing Editor: Margaret M. Kane 


Our Purpose 


It seems fitting to assume that for 
the most effective expression of our 
aims and accomplishments, we, as 
neurologists, should have autonomy in 
publications as well as in teaching, ad- 
ministration, and practice. With this 
in view, the first number of Nev- 
ROLOGY is issued under the auspices of 
the Board of Trustees of the Ameri- 
can Academy of Neurology. 

There are other media for the pub- 
lication of articles dealing with neu- 
rology, it is true, but their pages are 
limited and long delays are often 
necessary. Seventy-six years ago, in 
the first issue of the Cutcaco JourNAL 
or Nervous AND Mentau Disease 
(later the JourNAL or Nervous AND 
Disease), it was stated, “To 
discuss the nature, and, according to 
the best light we now have, the prac- 
tical management, of disorders of the 
nervous system, is one of the chief 
aims of the Editors in projecting their 
Journal. We do not believe we mis- 
state the real feeling of many mem- 
bers of the profession, when we say 
they are looking for more information 
than is easily accessible to them, in 
regard to the nature and treatment 
of such diseases.’ Forty-five years 
later, in the first number of the 
Arcuives or NeuroLtocy anp Psy- 
CHIATRY, readers were told, “There 
(is) need of a publication which 
would keep its readers in touch with 
the best work of all countries, and 


1. Editorial Department, Chicago J. Nerv. & 
Ment, Dis. 1:71, 1874. 
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which would help to elevate the gen- 
eral standard of knowledge of the 
nervous system and its disease. Just 
at this time the need is greater than 
ever before. The war has been a great 
school, but many lessons taught need 
to be—must be—more generally 
known. The complexities of civil life 
are increasing, changes are rapid and 
more are impending. The enormous 
industrial development in the United 
States has involved and will involve 
injuries and diseases of the nervous 
system. All these things demand re- 
search, report, education. In short, the 
need is for a scientific publication of 
high ideals which shall not only serve 
the purpose of the research man and 
the technical expert, but which shall 
also be of immediate practical value 
to the clinician.” 

These statements apply today just 
as much as they did at the time they 
were written. It is not the purpose of 
our publication to supplant these and 
other excellent publications, but to 
augment them and to give us one of 
our own, restricted to the neurologic 
point of view. Neuro.oey is intended 
to be a medium for the prompt publi- 
cation of articles dealing with struc- 
ture, functions, and pathology of the 
nervous system, including the thera- 
peutic aspects of such pathologic 
states, and to stimulate individual in- 
vestigation in these various fields. 

R. N. DeJ. 


2. Editorial Announcement, Arch. Neurol. & 
Psychiat. 1:113, 1919. 
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Nera BOOK REVIEWS 


Cerebral Angiography 


P. Almeida Lima, Professor of Neurology, Lisbon Faculty of 
Medicine. 1950. New York: Oxford University Press, 221 pages, 


$8.75. 


Cerebral angiography was inaugu- 
rated by Egas Moniz of Lisbon in 
1926 and has now become one of the 
standard diagnostic methods of cere- 
bral lesions. Lima’s book is the first 
systematic treatise on this subject 
published by the Portuguese school in 
the English language. The author has 
been associated as neurosurgeon with 
Moniz for more than twenty years, 
and the combined material of these 
two investigators comprises more than 
two thousand angiographies, a num- 
ber unsurpassed anywhere. Lima cor- 
roborates, amplifies and in some 
cases revises Moniz’ fundamental 
work which had been published pre- 
viously in the French and German 
literature. The subject matter is cov- 
ered in well organized and critical 
fashion, but unfortunately too little 
attention is paid to the numerous 
publications on angiography which 
appeared in Scandinavian, American 
and German literature, especially af- 
ter the war. 

After reviewing the history of 
angiography, its technique is dis- 
cussed. Lima advocates surgical ex- 
posure of the common carotid artery 
low at the neck in preference to the 
percutaneous technique now prac- 
ticed in many centers. He performs 
carotid angiography bilaterally in one 
sitting under local anesthesia and ob- 
tains routinely three lateral films for 
each injection (the first film to show 


the arterial phase, the second the 
early venous phase, and the third the 
late venous phase). AP projections 
are rarely used, and stereoscopic films 
never taken. 

The next chapter deals in detail 
with the normal arteriogram and 
phlebogram obtained by vertebral 
and carotid injection. Then follows a 
description of the typical displace- 
ments and deformities of cerebral ves- 
sels caused by intracranial tumors 
and hydrocephalus. In the next sec- 
tion the angioarchitectonic pattern 
of cerebral tumors is described. This 
chapter is particularly interesting and 
informative since Lima has done much 
original work on the circulation of 
meningiomas. The typical double 
blood supply of meningiomas through 
branches of the external and internal 
carotid arteries is discussed, and also 
the relation of angiographic pictures 
to modification of the circulation 
time is analyzed. 

The chapter on cerebral aneurysm 
is relatively brief but vascular mal- 
formations are discussed at length. 

Angiography offers an important 
aid in the diagnosis of cerebral vascu- 
lar occlusion. Special attention is 
given to the not uncommon throm- 
bosis of the cervical portion of the 
carotid artery. This condition pro- 
duces a characteristic clinical syn- 
drome and can be easily recognized by 
low cervical carotid angiography. 
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In head injuries, angiography has 
limited use but it yields important in- 
formation in the diagnosis of extra- 
dural and subdural hematoma. Angio- 
graphy has little to offer in the dif- 


The Cerebral Cortex of Man 


ferentiation of various mental dis- 
eases. The final chapter of the book 
is devoted to the physiology of cere- 
bral circulation as determined by 
cerebral angiography. 

c. F. L. 


Wilder Penfield, M.D., and Theodore Rasmussen, M.D., 1950. 
New York: The Macmillan Company, 248 pages, $6.50. 


This book is an elaboration of the 
Lane Medical Lectures delivered by 
Dr. Penfield at the Stanford Univer- 
sity School of Medicine, San Fran- 
cisco, in 1947. Although the work of 
Dr. Penfield on epilepsy and cerebral 
localization has been followed inten- 
sively by neurologists and neuro- 
surgeons for many years, this is the 
first available summary of experimen- 
tal and clinical studies carried on at 
Montreal since 1928 by him and his 
associates, Drs. Edwin Boldrey, Theo- 
dore Erickson, Harry Steelman, and 
Theodore Rasmussen. It correlates 
and reviews the records of approxi- 
mately 400 craniotomies in which the 
cerebral cortex of the human brain 
was stimulated while the patient was 
under local anesthesia. 

The subject of localization of func- 
tion in the cerebral cortex, the most 
highly developed portion of the cen- 
tral nervous system, has been of prime 
interest to neuroanatomists, neuro- 
physiologists and clinicians since the 
middle of the nineteenth century. 
This book summarizes the most ex- 
tensive series of studies of such func- 
tion that has been carried out on the 
human brain. Individual sections 
deal with the following aspects of 
cortical localization: sensorimotor 
representation of the body, head and 
eye movement, representation of the 
autonomic nervous systems, vocaliza- 


tion and arrest of speech, secondary 
sensory and motor representation, 
vision, hearing and equilibration, and 
memory, sensory perception, and 
dreams. 

The conclusions drawn in this book 
are based upon strictly experimental 
procedures, The authors have at no 
time been influenced by preconceived 
opinions in regard to localization of 
cortical function. In the discussien of 
sensorimotor representation, for in- 
stance, they show that both somato- 
sensory and somatomotor responses 
can be elicited by stimulation both 
anterior and posterior to the rolandic 
fissure, and then compare the results 
of such stimulation of both sites. As 
their work has progressed they have 
found supplementary and secondary 
sensory and motor representation. 
Also, with further investigation, they 
have found it necessary to designate 
certain inaccuracies and make changes 
in the now well known sensory and 
motor homunculus, first brought forth 
by Penfield and Boldrey in 1937, 

The Cerebral Cortex of Man pre- 
sents, without doubt, the most 
thorough and complete study of cor- 
tical localization in man that is avail- 
able at the present time. It is an in- 
valuable contribution to our knowl- 
edge of the functions of the human 
brain. 

R. N. DeJ. 
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A. B. Baker, President 


AMERICAN ACADEMY OF NEUROLOGY 


Joe R. Brown, Secretary-Treasurer 


Meeting Plans for the second biennial meeting of the 

April 11-13, 1951 American Academy of Neurology are forging to 
completion. The dates are fixed for Wednesday 

through Friday, April 11-13, 1951, at the Cavalier Hotel, Vir- 
ginia Beach, Virginia. . . . Program chairman Dave B. Ruskin has 
set the stage for an "all-out" meeting. Scientific sessions 
promise to be both informational and provocative. The social 
agenda includes a cocktail party Wednesday evening, April 11, 
and an official banquet Thursday night, April 12. The afternoon 
preceding the banquet purposely is not scheduled in order to 
provide one half-day for recreation and sports, relaxation and 
camaraderie. .. . On another level, the meeting will afford oc- 
casion to consolidate the Academy and to pay honor to A. B. 
Baker, its founder and first president. . . . The 1951 meeting 
will terminate officially in a joint scientific session with the 
American League Against Epilepsy Friday afternoon, April 13, but 
Academy members are invited to remain for the scientific session 
the following day....Sidney Carter, 710 West 168th Street, New 
York 32, is the program committee chairman for the League. 


Review Course in 2) previously announced ee ed Vol. 2, No. 

logy 2), & review course in neuropathology will be 
i, conducted at the Cavalier Hotel by A. B. Baker, 
A. L. Sahs and Fae Y. Tichy for two full days, April 10-11, 
prior to the 1951 meeting. Material to be covered includes 
staining techniques, cytology, normal structure and pathologic 
alterations in neurologic disorders. Evening hours are to be 
used for reviewing slides with a projectoscope. Special stress 
will be given to clinical correlations. The fee for the course 
and loan of slides is $25.00 for junior members, $50.00 for 
senior members and $100.00 for non-members. 


AAN of American Medical Colleges, Oct. -25, 

ot Lake Plocid 1950, Russell N. DeJong, chairman of our edu- 
cation committee, presented the views of his committee on the 
place of neurology in the medical curriculum. During this ses- 
sion of medical school deans, DeJong offered recommendations 
formulated by his committee at a meeting in Chicago (Sept. 17, 
1950) with other leaders in neurologic education. Highlighted 
was a recommendation for autonomous departments of neurology in 
medical schools. 


New Members The ramifications of Academy activities abroad are 
From Abroad YTeflected by the addition of distinguished foreign 
neurologists to its membership. The following hon- 
orary corresponding members were elected recently: Prof. Nils 
Antoni, Stockholm; Prof. A. Austregesilo, Rio de Janeiro; Prof. 
A. Asenjo, Santiago; Dr. Anthony Feiling, London; Dr. Raymond 
Garcin, Paris; Prof. K. Henner, Prague; Prof. Knud-Krabbe, 
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Copenhagen; Prof. T. de Lehoczky, Budapest; Prof. L. de Lisi, 
Genoa; Prof. Egas Moniz, Lisbon; Prof. G. H. Monrad-Krohn, Oslo; 
Mme. Le Dr. Sorrel-Dejerine, Paris; Prof. A. H. Schroeder, Mon- 
tevideo; and Prof. Dr. M. 0. Uzman, Istanbul. 


Death of AAN members were shocked to learn of the death of 
F. W. Lewey F. W. Lewey on Oct. 5, 1950, from a coronary throm- 
bosis. Dr. Lewey, who achieved an outstanding repu- 
tation in neurology on two continents, was one of the most ener- 
getic Academy workers among the senior group. His services as a 
member of the Board of Trustees and as chairman of the research 
committee constitute a landmark in Academy history. His contri- 
butions to neurology and neuropathology enjoy worldwide acclaim. 
A complete obituary will appear in the journal. 


Legislative Committee Russell T. Costello is calling for volunteers 
Wants Volunteers to serve on his legislative committee. Pre- 

vious experience in working with legislators 
is not essential. Volunteers should write Dr. Costello, 630 
Fisher Building, Detroit 2, Michigan. 


« * * * * * 


New National Institute The rising impact of American neurology is 
Holds First Meeting delineated by the recent establishment of 
the National Institute for Neurological Dis- 
eases and Blindness. This newly created institute stands as the 
principal basic research arm of the U.S. Public Health Service 
for the control of neurologic diseases and blindness. ... Act- 
ing under authority recently granted by Congress and the Presi- 
dent, Surgeon-General Leonard A. Scheele has appointed a Nation- 
al Advisory Council for this institute to advise him on the dis- 
tribution of public funds to non-federal institutions for fur- 
thering medical research, training scientific personnel and for 
the construction of research and training facilities. Members 
of the council were selected among leaders in education, medi- 
cine and public affairs. Also appointed were two ex officio 
members representing the Veterans Administration and the Depart- 
ment of Defense. Physician members of the council, exclusive of 
ex officio members, are Doctors George Baehr, Dan M. Gordon, P. 
F. Lucchesi, H. Houston Merritt, Cornelius H. Traeger, D. W. 
Woolley and Henry W. Woltman. The first organizational meeting 
of the council was held at the National Institute of Health, 
Bethesda, Nov. 16, 1950....Many active projects in neurology 
formerly listed under other national institutes are to be trans- 
ferred to the new Institute on Neurological Diseases and Blind- 
ness. New applications for research, teaching or training 
grants will be referred to the Council for review. The next 
meeting of the council is scheduled for Feb. 16, 1951.... 


Military Neurology Mounting war tensions place inquiry on the pro- 
fessional status of neurologists joining the 
Armed Forces. The medical department of the army reports sub- 
stantial unfilled requirements for neurologists. Physicians 
with one or more years of training in neurology can be assured 
of a military classification as neurologists — the Army main- 
tains a separate classification number for neurologists (3128), 
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distinct from the classification number for psychiatrists 
(3129). Three-year residency training programs are maintained 
at Walter Reed, Fitzsimmons and Letterman Army Hospitals. 


New Diplomates Sixteen candidates were certified in neurology 
American Board 2fter examinations held by the American Board of 

Psychiatry and Neurology in San Francisco, June 
1950. The new diplomates are: W. A. Brooksby, Eugene, Ore.; N. 
E. Carl, Los Angeles; T. W. Farmer, Dallas; W. S. Fields, Hous- 
ton; D. A. Freedman, New Orleans; H. W. Garol, San Francisco; J. 
Hoffman, Topeka; L. F. Jenk, Neenah, Wisc.; A. H. Kambly, Ann 
Arbor; S. L. Pollack, Chicago; C. T. Randt, New York; B. S. 
Schaeffer, Milwaukee; R. P. Sedgwick, San Francisco; F. D. 
Stern, New York; W. A. Stephenson, Hines, I11.; Harold Stevens, 
Washington; J. W. Wedell, San Francisco; and V. R. Zarling, Min- 
neapolis. . . . A list of successful candidates in the examina- 
tion held in New York Dec. 18-19, 1950, will appear in the next 
issue of the Newsletter. 


New Department The new department of neurology at Georgetown 
at Georgetown University Medical Center is developing rapidly 
under the deft guidance of Francis M. Forster, 
professor and chairman of the department. The program includes 
a three-year residency in neurology, with rotation through the 
Gallinger Municipal Hospital and the Georgetown University Hos- 
pital. Training in basic neurology is offered at the Georgetown 
University School of Medicine and allied institutions. There is 
an opening for one additional resident. 


* * * * * * 


Schaller Visits Walter F. Schaller recently made a tour of French 
French Clinics meurologic clinics and services. Included in the 

tour were visits to the Salpetriere with Alajouan- 
ine and Raymond Garcin and a trip to the Clinic of J. A. Barre 
at Strasbourg. He also attended a meeting of the Paris Neuro- 
‘logical Society. Some of Dr. Schaller's comments: "French neu- 
rology is active, highly regarded among the medical profession. 
The French were just as keen clinicians as ever, attaching pri- 
mary and deserved attention to this branch of neurology. They 
are quite alert, however, to the newer procedures of angiography 
and electroencephalography. In general, I found a good mental 
and moral tone. . .. I was especially impressed with the fine 
upkeep of the hospital wards and the general care of patients. 
The French are very friendly to the citizens of the U.S.A." 


©. Foerster A newly created research institute dedicated to the 
Institute memory of Otfried Foerster has been opened in Det- 

wold, Germany. The purpose of the institute is to 
further knowledge of the activities of the brain, including an 
elaboration of the original investigations of Foerster. Doctor 
F. W. Kroll, one of Foerster's pupils, is the director. 


Here and There The VA motion picture "Journey Back," depicting 
the principles and technics involved in the neu- 
rologic rehabilitation of a hemiplegic patient, 

was awarded first prize at the Eleventh International Exhibit of 
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Cinematographic Art held in Venice, Italy, Aug. 8-20, 1950. 
This picture may be obtained on a loan basis from the Veterans 
Administration. Applications should be addressed to the Chief, 
Medical Illustration Division, Research and Education Service, 
Veterans Administration, Washington 25, D.C. Applicants should 
allow at least two weeks between time of application and expect- 
ed presentation....A muscular dystrophy research foundation has 
been chartered by the State of Texas (March 20, 1950) to raise 
funds for research in this disorder, arouse interest and edu- 
cate the public. Dr. Albert L. Delaney is president of the new 
foundation. The address is P. 0. Box 384, Liberty, Texas. 
Among the board of directors are Madelaine R. Brown, Russell N. 
DeJong, William S. Fields and Henry R. Viets.... 


Percival Bailey Receives The first triennial Jacoby Award was re- 
Jacoby Award ceived by Percival Bailey, professor of 
neurology and neurologic surgery at the 
University of Illinois College of Medicine. This award is made 
by the American Neurological Association to the member who, in 
the judgment of a committee appointed by its president, shall 
have done especially meritorious experimental work upon any neu- 
rologic or psychiatric subject during the preceding three years. 


The Problem The California State Medical Society abolished the 
of a Name ame "Section on Neuropsychiatry" and established 

"Section on Psychiatry and Neurology." The VA 
changed its Neuropsychiatry Division to Psychiatry and Neurology 
Division. Later the Army followed suit. More recently, during 
the San Francisco session, the problem of a name was brought be- 
fore the Section on Nervous and Mental Diseases of the A.M.A. 
After some controversy, a motion was passed to change the name 
of the Section on Nervous and Mental Diseases to the Section on 
Neurology and Psychiatry. At the December clinical session in 
Cleveland, the A.M.A. Reference Committee on Sections and Sec- 
tion Work disapproved this resolution. 


Briefs Walter 0. Klingman has been appointed to the Board of 

Chief Consultants of the Veterans Administration. He is 
the first neurologist to be appointed to this board....Dr. Wil- 
liam S. Sebrell is the new director of the National Institutes 
of Health, succeeding Dr. Rolla E. Dyer, retired....Dr. David E. 
Price, formerly the chief of the National Institute of Health 
division of research grants and fellowships, has been promoted 
to associate director of the National Institute of Health.... 
George A. Schumacher has left New York to join the faculty of 
the University of Vermont College of Medicine as professor of 
neurology....Cecil L. Wittson has been appointed professor of 
neurology and psychiatry at the University of Nebraska College 
of Medicine, Omaha....Royal C. Gray has joined the neurologic 
staff of the Veterans Minneapolis Hospital....John S. Kapernick 
of Decatur, Ill., has accepted a post at the VA hospital in 


Little Rock, Ark.... 
ees Bate 
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Book Reviews 


The Neurologic Examination 
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Russell N. DeJong, M.D., Professor and Chairman of the De- 
partment of Neurology, University of Michigan. 1950. New York: 
Paul B. Hoeber, Inc., 1079 pages, $15.00. 


In this volume of over one thousand 
pages, Dr. DeJong has_ collected 
more information related to the clini- 
cal neurologic examination than is to 
be found in any now existent text. 
The discussion is limited to bedside 
examination and examination of the 
spinal fluid, making only cursory 
mention of technical diagnostic aids. 
This is far from being a disconnected 
reference volume. Read from cover 
to cover, it makes a coherent sequence 
and is organized to conform with the 
steps of neurologic diagnosis as per- 
formed clinically. 

The book is divided into ten parts. 
Part one concerns the place and im- 
portance of neurologic evaluation in 
the field of medicine generally, and 
contains a discussion of anamnesis and 
testing the mental status. One is 
pleased, at a time when it is “open 
season” on discovering new “centers 
of consciousness,” to find in this sec- 
tion the statement that disorders of 
consciousness and memory must be 
considered an indication of a general 
rather than a specific defect. Parts 
two, three and four concern the sen- 
sory and motor systems and the 
cranial nerves, respectively. Each of 
these sections is prefaced with an up- 
to-date summary of the pertinent 
anatomy and physiology. For the 
most part, this is limited to informa- 
tion directly applicable to the testing 


which follows. Part five on the re- 
flexes has a broad physiological ap- 
proach and is very complete. The 
rather liberal use of proper names to 
refer to different reflexes and signs is 
unfortunate, but since many will use 
the book for reference, it is excusable. 
The autonomic system is considered 
at length in part six. Parts seven and 
eight concern diagnosis and localiza- 
tion in the peripheral and central 
nervous systems, respectively. In- 
cluded in these sections are discus- 
sions of spinal cord pathology, the 
low back syndrome, and examination 
of language functions. Part nine con- 
tains a chapter on examination in dis- 
ordered states of consciousness, and 
a chapter on malingering and hysteria. 
The latter is one of the most useful 
in the book. Part ten is on examina- 
tion of the spinal fluid. 

It is the author’s intention to make 
the work a guide to undergraduate 
students, as well as to graduate stu- 
dents and specialists in neurology and 
related fields. It is doubtful if the 
average medical student could make 
an adequate selection from the wealth 
of material presented, however. If 
carefully chosen for him, certain 
chapters and descriptions might be 
appropriate. For the specialist and the 
postgraduate student in neurology, 
the book will be invaluable. 

A. B. B. 


Plasma Clot Suture of Peripheral Nerves and Nerve Roots 


I. M. Tarlov, M.D., 1950. Springfield, Illinois: Charles C. Thomas, 
Publisher, 116 pages, $5.50. 


In this small monograph I. M. Tar- 
lov, associate professor of neuro- 


surgery at New York Medical Col- 
lege, has presented the rationale and 
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technique of plasma clot suture of 
peripheral nerves and nerve roots. 
The technique, which was intro- 
duced by Young and Medawar during 
World War II and perfected by the 
author, consists first of resecting scar 
tissue from severed ends of the proxi- 
mal and distal nerve trunks, then of 
bringing the two ends of the nerve 
into apposition and, if the reunion 
cannot be achieved without tension, 
making them fast with tantalum wire 
stay sutures. The nerve junction is 
covered with liquid antologous plasma 
which clots to make a neat firm junc- 
tion. The author presents systemati- 
cally the data which he has collected 
on different types of homologous and 
antologous clots of plasma, fibrinogen, 
and thrombin and the reasons for his 
having chosen antologous unmodified 
plasma for nerve union. He describes 


@ Breakage is no problem 
@ Cuts 5 times faster 
@ Cuts cleanly in any direction 


Neurology 


special apparatus of his own inven- 
tion for holding and sectioning the 
severed stumps of the nerve and for 
providing a mold for the plasma. The 
technique for placing tantalum wire 
tension sutures and for applying the 
plasma clot is also presented in full 
detail with clear illustrations. The use 
of plasma clot in the suture of anto- 
logous nerve grafts and in the repair 
of severed roots of the cauda equina 
are taken up in later sections. 

This book will undoubtedly ap- 
peal to the neurosurgeon who seeks 
instruction as to details of this tech- 
nique, for the author obviously has 
had much practical experience with 
it. It will prove somewhat disappoint- 
ing to neurologists who would be more 
interested in the speed and adequacy 
of regeneration. 


Tyler “Spyral” blades have been found to be 


faster cutting and more efficient than the old Gigli-type. 
These blades are now being successfully used by 
outstanding neurosurgeons as well as such reliable 
institutions as the Los Angeles County Hospital. 

Each blade is made of the finest heat-resistant, 
stainless steel available and has carefully-formed 
looped ends to prevent catching. The precision- 
machined cutting edges are engineered to 
allow the blade to clear itself. 

Clinical reports will soon be available 
regarding the use of Tyler blades for general 4 
surgery and removing casts. 
Send for a professional sample. 


TYLER MFG. CO.,6151 W. 98th St., Los Angeles 45, Calif 
PROFESSIONAL SAMPLE PLEASE! 


SURGICAL BLADE 


UNIT OF 12 BLADES $18.00 
Sole Manufacturer and selling agents 


Name 


Address 


TYLER MANUFACTURING COMPANY 


6151 W. 98th St., Los Angeles 45, Calif. City 
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Electroencephalography 


W. Grey Walter Denis Hill 
W. A. Cobb D. Whitteridge 
G. D. Greville M. E. Heppenstall 


EDITED BY DENIS HILL, M.B., F.R.C.P., and GEOFFREY PARR 
With a foreword by Prof. E. D. Adrian, O.M., F.R.S. 


This is the first comprehensive textbook on 
the subject, written by authors who have 
been actively engaged in electroencepha- 
lography since its inception. Each is an ex- 
pert in his particular field: physics, physi- 
ology, biochemistry, pharmacology, or clini- 
cal medicine; and the book embodies their 
collective experience in the technique of re- 
cording and in the interpretation of results. 


438pp. Oct. 1950 illus. $13.00 


The Cerebral Cortex 
of Man 


WILDER PENFIELD, M.D. & THEODORE RASMUSSEN, M.D. 


A distinguished work summarizing our present-day knowledge 
of cerebral function and presenting a new point of view from 
which to study the cerebral cortex of man. The authors have 
carefully reviewed and recorded over 400 craniotomies in which 
the cerebral cortex of the human brain was stimulated under 
local anesthesia. Sensory perception, motor mechanisms, memory 
recording and dreams are investigated and discussed. 


248pp. June 1950 illus. $6.50 


THE MACMILLAN CO. «+ 62 Fifth Ave. 
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American Academy of Neurology 
Secoud Steunial Mcetiug 


Cavalier Hotel +» Virginia Beach, Virginia 
April 11, 12, 13, 1951 


The Ann Arbor School 


The school programs are directed by an excellent staff of teachers 


for children with in special education; a speech therapist, recreational and occu- 


pational therapists and a clinical psychologist. 


training center in special education for student teachers 


A 
educational, emotional at the University of Michigan. 


Complete reports sent to referring physicians at end of each 
or speech problems term. Licensed by the Department of Public Instruction, 


Registered by the A.M.A. Member American Hospital Association. 


For catalog and information address 


THE REGISTRAR 1700 Broadway, Ann Arbor, Michigan 


OcTin - spasmolytic and sympathomimetic 


|... relaxation of smooth muscle spasm 
especially of the genito-urinary and 
gastro-intestinal tracts ......... 
2... in migraine and related headaches. 


DOSE: Oral, | or 2 Octin tablets, 
| additional tablet in three 
to four hours. 
Intramuscular injection, 2 to | cc. 
Give test dose to determine absence 
of sensitivity and excessive hyperten- 
sive reaction. 


Octin © brand of | h hyli 


& = 
CSS 
tin. LSS 
Bilhuber-Knoll Corp. Orange, N. J. | 


MEDCRAFT 
|, Electroencephalograph , 


3 


Medcraft Electroencephalograph, Model 
C-6. All steel. 115 
Volt. Full frequency response 1 to 80 c.p.s. 


Write for further information 


MEDCRAFT ELECTRONIC CORP. 


41-41 24th Street Long Island City 1, N. Y. 
STillwell 6-5584 


other offices at 
W. M. Becker, Hotel Lenox, Boston, Mass. Kenmore 6-5300 
M. Mermelstein, 1525 East 53 St., Chicago, Ill. Normal 7-6067 
S. P. Beeman, 1058 W. Spring St., Lima, Ohio 
C. Krill, 8850 Sylmar Ave., Van Nuys, Calif. Citrus 4-3181 


q 
| 
| 


NOTE TO SUBSCRIBERS 


Many problems are encountered 
and solved in the printing and 
mailing of the first issue of a 
new publication. It is with con- 
siderable pride that we present 
this copy of NEUROLOGY, Vol- 
ume I, Number 1 to you. 


If you found your name spelled 
incorrectly on the envelope, or if 
you have a new address since 
our list was compiled, you can 
help us to make the second issue 
more nearly perfect by sending 
us the correction immediately. 


(0 84 South Tenth Street 
| Minneapolis 3, Minnesota 


WANTED 


BY NEUROSURGEONS 


Skull Trephine 


BY NUDELL 


Made of hard tool steel 

for efficient service, this 

trephine, with hand- 
i ground edges, cuts clean 

and fast. It is tapered to 
prevent plunging and the 
centering drill is easily 
adjusted with the posi- 
tive lock setting. Fits 
the Hudson Brace. In 
two sizes: 


” 


For opening, $35.00 
For 1%" opening, 48.00 


Senp Your TO 


UZA NUDELL 


Technician to Neurosurgeons 
125 WEST 45TH ST. NEW YORK 19, N.Y. 


FOUNDED 1879 


RING SANATORIUM 


Eight miles from Boston at an elevation of 400 feet 


For the study, care and treatment of emotional, mental, personality, 


and habit disorders. 


All recognized psychiatric therapies are used as indicated. 


Cottage accommodations meet varied individual needs. Limited facili- 
ties for the continued care of progressive disorders requiring medical, 


psychiatric, or neurological supervision. 


Director: 


Benjamin Simon, M.D. 


Associates: Charles E. White, M.D., Louis Brenner, M.D., 
Fred E. Lawrence, M.D. 


Consultants in All Specialties 


Arlington Heights, Massachusetts 
Telephone AR 5-0081 


Francis W. Russell 
Executive Secretary 
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BREATH OF LIFE... 


To restore the breath of life—calm, effortless 
breathing—to the patient laboring under 
respiratory embarrassment is an achievement that 
earns the heartfelt gratitude of the patient 

and affords a sense of satisfaction to the physician. 
THEODIATAL* CAPSULES provide a 

dependable means of securing a gratifying 
outcome when the cardiac or asthmatic patient 
needs help. By improving the efficiency 

of respiratory and cardiovascular function, 

and allaying nervous excitation, THEODIATAL 
CAPSULES effectively aid in relieving 

symptoms of respiratory distress. 

They are particularly valuable for the 
epinephrine-fast patient. 

Each THEODIATAL CAPSULE contains: 


Phenobarbital . . . . . 0.03Gm. (0.5 gr.) 
(Warning: may be habit forming) 


Theobromine . . . . . . 0.07 Gm. (1.1 gr.) 
Sodium Theobromine . . . 0.13 Gm. (2.2 gr.) 
Potassiumlodide . . . . 0.06 Gm. (1.0gr.) 
Sodium Salicylate . . . . 0.11 Gm. (1.7 gr.) 


*Exclusive trademark of E. E. Kunze, Inc. 


TRADEMARK 


CAPSULES 


E. E. KUNZE, INC. 


MILWAUKEE 4, WISCONSIN 
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GRASS INSTRUMENT CoO. 
101 OLD COLONY AVE., QUINCY. MASS. 


PR3-0002 


We are pleased to extend our con- 
gratulations to the American Acad- 
emy of Neurology and to its edi- 
torial board on the occasion of the 
inception of this promising new 


journal, NEUROLOGY. 


During the past fifteen years, Grass 
Instrument Company has special- 
ized in instrumentation for the re- 
cording of nerve, muscle, cortical 
and other potentials generated 
through the activity of the nervous 
system. Our constant aim is the 
most efficient and economical pro- 
duction of high-fidelity, ultra- 


MODEL III SERIES 
ELECTROENCEPHALOGRAPH 


reliable equipment for both clinical 
and laboratory work. We are proud 
of the fact that Grass instruments 
are being used in the most famous 
hospitals, universities and clinics 
throughout the world. 


The role of the Electroencephalo- 
graph in Neurology is well known 
to most readers. The latest Model 
III-D is illustrated above. In suc- 
ceeding issues, aspects of the EEG 
and other instruments will be pre- 
sented. We welcome your inquiries 
at any time. 


MAKERS OF ELECTROENCEPHALOGRAPHS AND 
ELECTROPHYSIOLOGICAL INSTRUMENTS SINCE 1935 
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ROTAMIDE... Confirmed 


IN CLINICAL TESTS AT BETHESDA 


NAVAL HOSPITAL fox 


William C. Marsh, Commander (MC) 
U.S.N. in a currently published paper,’ 
“Treatment of Herpes Zoster With Prota- 
mide,” which is now available to physi- 
cians as a reprint, presents these findings: 


An ampul of Protamide was administered 
intramuscularly daily to thirty-one cases 
of herpes zoster. 

Of the thirty-one cases—twenty-six were 
relieved of pain in twenty-four hours to four 
days. Four cases required longer treatment 
for complete relief. In only one case was 
pain relief incomplete. (This case may have 
presented post-herpetic neuralgia, as pain 
was present for five weeks before treat- 
ment. More prolonged therapy 
is indicated in such cases.) 


HERPES ZOSTER 


and crusts disappear much more rapidly 
than in untreated cases. 

“The advantages of Protamide are the 
simplicity and absence of pain in admin- 
istration, lack of reactions, and its 
apparent safety.” 

Additional clinical data on the dramatic 
results obtained with Protamide in the 
treatment of Herpes Zoster and the 
relief of the lightning pains and ataxia 
of Tabes Dorsalis will be furnished 
physician on request. 

'U.S. Armed Forces Med. Journal, September, 1950 


“The relief of pain was superior 
to that obtained when using 
either pituitrin, thiamine chlor- 
ide, autohemotherapy, sodium 
iodide or high voltage roent- 
gen therapy. Further, vesicles 


BIOLOGICAYS 


SHERMAN 1 ABORATORIES 


M. D., Founder 
PHARMACEUTICALS 
ETROIT 15, MICHIGAN 


G. H. Sherman 


the 
quieting 
hand 


—in preoperative apprehension .. . 
postoperative restlessness... 
insomnia .. . 
epilepsy ... 


NEW, 
EASILY OPENED 
SERRATED AMPUL 


— luminal Sodium Powder is 
avoilable in a new, constricted- 
neck ompul—serroted for 


LUMINAL’ SODIUM 


BRAND OF PHENOBARBITAL SODIUM 
Sedative ... Hypnotic... Antispasmodic 


In conditions of excitement of the nervous system, 
as well as in certain spasmodic affections, Luminal 
Sodium acts as a soothing, quieting agent to tran- 
quilize hyperexcitability or to curb convulsive 
paroxysms. Small doses have a pronounced 
sedative and antispasmodic action. Large doses 
are markedly hypnotic. 
For oral use ... tablets of 16 mg. (% groin), 32 mg. 
(Y% grain) and 0.1 Gm. (1% grains). 
For parenteral use . . . solution in propylene glycol 
0.32 Gm. (5 grains) in 2 cc. ampuls; 
powder 0.13 and 0.32 Gm. (2 and 5 grains) in ampuls. 


ws. 


New York, N.Y. Winosor, Ont. 


Luminal, trademark reg. U.S. & Canado 
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